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Fan Noise CONTROLLED in Air Handling Systems 
QUICKLY & ACCURATELY in less than 5 minutes! 


Recognition that noise generated by fans in air han- 
dling systems could be predicted and controlled has led 


to a series of developments in both the “calculations” 66 Cut- Away” View Reveals New Design 


and also the necessary noise control equipment. 


Sinsation has now been eliminated by the gen- of “Packaged P Quiet-DUCT Silencers, 


eral acceptance of these 4 important steps, functions 
and/or considerations: (1) that the total fan noise 
and its spectrum is substantially per the ASHRAE 
GUIDE dated 1957 or later (2) that we now have 
workable data covering the natural noise reduction 
due to ductwork, elbows, splits, distances, end reflec- 
tions, room absorptions, etc. (3) that we have NC and 
NCA criteria for each of the 8 octave bands for most 
types of areas and we can now specify what is desired, 
and more important, by using an octave band analyzer, 
it can be readily determined whether the specified cri- 
teria has or has not been met (4) the development of 
prefabricated noise reduction units (noise traps, 
sound traps, etc) which have been properly factory 
tested and rated so they can be used with the method 
mentioned above. 


“Short Form” Makes 
Selection Easy 


Since that time, be- 


cause of the progress § . 

made in the design of QUIET-DUCT SILENCERS Over ten years of experience in controlling noise in air han- 
Quiet-DUCT Silenc- 4 STANDARD MODELS dling systems has resulted in this new, basic design for all 
ers, and the wide ac- 4 LOW PRESSURE MODELS 


“nackaged” silencers manufactured by our company. Design 
requirements include: Bell Mouth Entrance for minimum 
air pressure loss; Solid Nose for maximum noise reflection; 
Narrow Throat for maximum noise impedance. Straight 
Passages provide smoother airflow with more silencing and 
less regenerated noise. Less Pressure Drop is achieved by 
the diverging design of the evasé exhaust, keeping turbu- | 
lence ata minimum and attaining maximum pressure regain. | 


ceptance of newly 44 UNIT SIZES 

developed techniques 90 MULTIPLE UNIT SIZES 
mentioned above, the 
“Short Form” has 
been developed to make 
the selection of unit 
silencers for air han- 


eee Sees on eney CONIC FLOW SILENCERS a 
matter. 18 STANDARD UNIT SIZES 


The “SHORT FORM” consists of a small 
binder containing a pad of 25 reproducible 
work sheets. Only one such sheet is neces- 
sary to quickly and accurately resolve 
each noise problem and determine whether 
silencers are required, and if so, the 
silencer model needed to provide the Noise 
Reduction required for the problem. The 
“SHORT FORM?” gives the Noise Reduc- 
tion required in the 3rd octave band (in 
decibels) based on the data and procedures 
published in the ASHRAE GUIDE & 
DATA BOOK. Many field experiences 


have demonstrated that 3rd band calcula- 
tions, by themselves, are a reliable index 
to silencing requirements as related to air 
handling systems. Because of the inherent 
characteristics of the “packaged” Quiet- 
DUCT silencers — if silencing is required 
in the 3rd Band, and the unit silencer is 
selected based on this criteria, more than 
enough noise reduction will be provided 
for all other bands as well. 

The ‘‘SHORT FORM”? is available 
through our representatives or write 
direct. 


INDUSTRIAL ACOUSTICS COMPANY, INC. 


341 Jackson Avenue New York 54, N. Y. 


= 4 


Your Sandard of Silence 


Representatives in Principal Cities 


[For more information circle +11 on page 51 reply cards] 
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MAKING AIR COMFORTABLE, HEALTHFUL, SAFE, 
AND USEFUL FOR PEOPLE, PRODUCTS, PROCESSES 


FEATURES 


Air Conditioning Raised Ship ’N Shore Production 59 Percent 26 


Statistics proving that for an investment of only 2.8¢ per manhour, air conditioning 
raised production at Ship ’N Shore. 


Super-Clean White Rooms For Precision Components 28 


by W. R. Jerome, Autonetics Div., North American Aviation. Author tells how Autonetics 
designs and builds white rooms for precision missile work which cut rework rate from 
1200% to 20%. 


550° Gas Cleaned By A Glass-Fabric Baghouse 33 


by Harold Schubert, plant engineer, Bethlehem Steel. Construction details of baghouse 
to clean hot gas from two 100-ton electric arc furnaces. 


Four Ways To Control Dust At Bag Fillers 34 


by William V. Andresen, chief industrial hygienist, American Cyanamid Co. Hood design 
and ventilation for auger, impeller, fluidized and belt type packers. 


Dust Collection Methods For Steam Power Plants, Part II 36 


by Gregory Gould, president, Fuel Engineering Co. Practical and economical ways to 
obtain efficient particulate collection from your power plant. 


Electrical Requirements Of Electrostatic Precipitators 38 


by L. L. Nagel, chief electrical engineer, Buell Engineering Co., Inc. The selection of 
switchgear, instrumentation, and economics of achieving efficiency desired. 
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Le ‘ Advertisers Index ........... 50 
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Ready-to-install incinerator 
burner assemblies “custom-made” 
to your requirements 


From the broad range of Eclipse packaged incinerator burner 
assemblies — available as standard catalog items — you can 
select the exact “‘custom-made”’ burner that will solve your 
incineration smoke and odor problems on any job and assure 
complete satisfaction. 


All models are factory-assembled, tested, and shipped complete, 
including combustion block, ready for installation. 

Model 800 SIB, shown above, has a capacity range from 100,000 
- 900,000 Btu/hr. Package includes pilotstat or electronic flame 
safety protection, spark ignition, and blower for combustion 
air. Available in five different assemblies for a variety of needs. 
Bulletin H-51-C describes this burner assembly in detail. 
Write for your copy today. 


BLAST TORCH BURNERS 
Three sizes — 400,000 to 1,200,000 
Btu/hr. Produce hard flame, higher 
temperatures, more capacity for 
tough incineration jobs. Write for 
Bulletin H-50. 


ATMOSPHERIC BURNERS 
Six sizes — 50,000 to 500,000 Btu /hr. 
Operates on nominal draft—no 
blower or electricity — for incinera- 
tion of readily combustible materi- 
als. Write for Bulletin H-52. 


[For more information circle #14 on page 51 reply cards] 


Lotter 


Recommends White Room 
Directory 


Editor: 


I do hope you are maintaining 
that directory on White Room Sup. 
pliers, etc., for I’ve been recom. 
mending it as an impartial source, 
Such a directory made available by 
you is helpful as it is needed by 
industry in general, and it assists 
me in my work, for we at Sandia 
must be careful not to favor one 
supplier over another. I get several 
requests each week for the names 
of companies or persons who are 
engaged in white room equipment 
and services, so please keep that 
directory up-to-date. 


I. M. Kodel 
Sandia Corp. 
Albuquerque, New Mexico 
Editor’s Note: 
To receive a copy of the White 
Room Directory— 
Circle #171 on page 51. 


Praise Of Air Engineering 


Editor: 


Your publication, AIR ENGINEER- 
ING, has been improving steadily 
in every department, especially in 
the timely selection of subject 
matter and in the reliability of 
technical information. 


John F. Murray 

Power Consultant 
Department of Water & Power 
City of Los Angeles 


Authors Omission 


Editor: 


In your February issue, you 
published a very excellent article 
titled “The Economies of Factory 
Air Conditioning” in which you 
included a list of fourteen practical 
ways to reduce cooling costs. 


The author omitted one very 
important method that has had 
wide application and advantages. 
I am referring to the use of acti- 
vated carbon equipment in the 
recirculated air system. Obviously, 

(Please turn to page 6) 
[Circle #15 on page 51]> 
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Multiclones remove 
soot at Los Angeles 
steam power plant 
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g Electrostatic Precipi ators catch fly ash Se waren staan pine plant % 
When DUST is your problem= qi 
ER- i 
ily CLEAR IT WITH WP Pe 
in For an efficient, economical solution to any dust control prob- i 
ect lem—look to Western Precipitation. WP is uniquely fitted to 
of handle your unique problem — being the one organization that 
custom designs, engineers and installs ALL types of dust 
and fume control equipment: Precipitator, Mechanical, Jet- : 
Cleaned Filter, Hi-Temp Filter, scrubbers and engineered #4 
os combinations. ‘ 
With no axes to grind for any one system, WP engineers will : 
give your job a completely unbiased recommendation — : 
whether it’s a quote on your specifications, a single compo- ‘ 
nent, or a completely engineered installation ... small, major, Be 
simple, or complex. 
rou An inquiry—on your business letterhead—will bring you i 
cle literature promptly. Just write Western Precipitation, 1000 
ry W. 9th St., Los Angeles 54, Calif. (In Canada, write 8285 
Jou Mountain Sights Ave., Montreal, PQ.) 
cal Dust and fume control since 1907 
ery 
1ad 
res. 
cti- 
the Los Angeles 54 © New York 7 © Chicago 2 © Pittsburgh 22 * Atlanta 5 + San Francisco 4 
ly, Division of Joy Manufacturing Company 
» 6) ELECTROSTATIC Precipitators TURBULAIRE Scrubbers 
MULTICLONE Collectors JOY-MICRODYNE Scrubbers 
lo CMP Combination Units also: HOLO-FLITE Processors 
DUALAIRE Jet-Cieaned Filters HI-TURBIANT Heaters 


961 THERM-O-FLEX Hi Temp Filters TURBULEX Caiciners 
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insist on the vaneaxial blowers 


which are designed specifically 


for rough, tough industrial service 


...HARTZELL VANEAXIAL BLOWERS 


Compare the specifications on Hartzell 
Vaneaxial blowers with those on other 
units of the same type. Note for in- 
stance the heavier gauge steel used on 
the Hartzell units, the heavier over-all 
construction, the fact that Hartzell 
welds the guide vanes to both the inner 
and outer shells. You’ll quickly see why 
Hartzell vaneaxial blowers stand up 
better . . . last longer, require less 
maintenance. And Hartzell vaneaxial 
blowers are now available in eleven 
sizes, 12” to 60”, including the one 
that’s just right for your application. 


Sor. eeenlele detaits. . give your nearby Hartzell field engineer 
: ; , in the Yetlow Pages or in the Hartze!i — 
ering and industrial Construction Files. — 


AN COMPANY 
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(Continued from page 4) 

factory air conditioning will gener. 
ally require more than usual 
amounts of outside air to overcome 
stale or contaminated air condi- 
tions. This will therefore result 
in the need for more refrigeration 
equipment. 

As an economical alternate, the 
use of carbon will cut down on the 
outside air requirements and, natu- 
rally, lead to initial equipment cost 
savings and ensuing operating 
costs. 


It can be generally estimated 
that a possible 20 percent savings 
in initial equipment can be achieved 
by using activated carbon. Further- 
more, for each dollar spent for 
annual maintenance of the carbon, 
there is a savings of about $4.00 
in refrigeration equipment power 
costs. 


It may be of interest to your 
readers that Chicago’s Exposition 
Center saved 800 tons of air condi- 
tioning capacity by using Dorex 
Activated Carbon Filters. 

Should any of your readers de- 
sire a breakdown of typical costs 
showing the savings to be achieved 
using activated carbon as against 
outside air, we would be most 
pleased to furnish them with such 
a chart. 

B. N. Egrin 

Connor Engineering 

New York District Manager 
Circle #200 on page 51. 


New White Room 
Organization 
Editor: 

As air conditioning engineering 
contractors, we are especially in- 
terested in your magazine because 
it deals primarily with industrials, 
which are our “bread and butter.” 
Specifically, we are interested in 
ASCCA, and any data connected 
with White Rooms. 

In 1955 our firm made an instal- 
lation at Fafnir Bearing Co., and 
for lack of a better word, we called 
it the “Super Room.” I am enclos- 
ing a flyer on this installation. 

At that time there was very 
little data available for such an 
(Please turn to page 10) 
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EDITORIAL: 


You'll Never Have A Better Excuse. . . 


THE BUILDING industry is hightailing it out of 
last year’s slump, urged on by economic bellweathers 
which point to a substantial upsurge in non-residential 
construction in 1961. 

Right now, however, the tail-end of the slump 
is still with us, competition is keen, equipment prices 
are being shaved to the bone and contractors and 
engineers have open time. 

You'll never have a better excuse to push ahead 
your program for installing air conditioning, heating 
or industrial ventilation equipment in your building. 

In your effort to secure management o.k. you can 
point to the fact that manufacturers are straining their 
buttons to give you the lowest possible price on 
equipment. 

For example, Carrier Corporation reports that 
prices have dropped markedly on centrifugal refrig- 
eration machines during the past three years, with 
the industry average down 11-percent. In general, 
the price for centrifugals is today $50 per ton as com- 
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pared with $100 per ton a few years ago. Over all, 
complete air conditioning system equipment prices 
are about 15-percent lower today than three years ago. 

Competition between contractors is also fierce, 
with 15 or 20 of them frequently bidding on the same 
job. Consulting engineers can handle your work 
promptly now too. The engineers who work for 
mechanical contractors will be anxious to work out 
shortcuts and hammer out best possible prices for 
you all the way down the line. 

Money is “loose” right now, and at favorable rates, 
which in turn contributes to lower bid prices on 
the part of contractors. 

These favorable conditions are due for a sharp 
change later on this year, which is why we urgently 
recommend that you get your plans rolling as fast 
as possible now to take advantage of existing lower 
prices . . . or more cooling, heating or ventilation for 
your dollar, whichever way you want to look at it. 

(Please turn to following page) 
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OW--tid your 
White Room 
of the 
Unseen Enemy 


Boi Money, | 


If you’re still using mops and brooms to clean your 
white room, chances are there’s an unseen enemy lurking 
overhead or underfoot, ever ready to destroy high quality 
standards. The extreme care required for the assembly 
and testing of delicate instruments, precision devices and 
other equipment calls for special housekeeping techniques. 


Hoffman vacuum systems get rid of the unseen enemy— 
solve tough production cleaning and general maintenance 
problems—provide maximum efficiency. 


To insure truly superclean white rooms, call on Hoffman, 
pioneers in the development of engineered equipment for 
dust-free facilities. Hundreds of Hoffman white room 
systems in plants of all types say we know how. 


Write for vacuum equipment catalog and a survey of 
your white room needs. No cost or obligation. 


AIR APPLIANCE DIVISION 


HOFFMAN 


INDUSTRIES, INC. 
A SUBSIDIARY OF HOFFMAN INTERNATIONAL 


Dept. AE-2 @ 103 Fourth Avenue @ New York 3 @ ORegon 7-3600 
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EDITORIAL 


(Continued from preceding page) 

The upswing in factory, com. 
mercial and other public apd 
private non-residential building jg 
projected to rise 5-percent to $3. 
billion dollars this year and public 
construction (schools, government 
office buildings and the like) ig jn 
for a 5-percent rise to a total of 
$17-billion for this classification, 

Commercial construction, includ. 
ing office buildings and ware. 
houses, is scheduled for a healthy 
10-percent upswing. Church cop. 
struction is due for a heavenly 3 
percent growth and __ hospitals 
thanks to the Hill-Burnett Federal 
aid fund, are due for a healthy 
rise in construction. 

School construction, reflecting a 
suburban population growth, ig 
forecast for a record high of §% 
billion, and the money to support 
this growth has already been ap 
proved by the citizenry in the form 
of voted-on-bond issues. 

The missile business, thanks to 
competition from abroad as well 
as to the new administrations 
plans for defense and retaliation, 
is to hold its growth rate steady at 
the 1960 level, which means $1.85 
billion for facilities added to this 
segment of the economy in 196L 


The chemical industry is in for 
a whopping 40-percent rise in plant 
facility, according to the Manufae 
turing Chemists’ Association. 


Competition for your dollar has 
spurred a 370-percent rise since 
1954 in construction of research 
and development facilities, with 
$197.7-million spent for labs and 
the like in 1960. 


So what we've said about e& 
pediting your plans for air condé 
tioning, heating and/or ventilation 
equipment applies with especial 
emphasis if you're in the electronié, 
missile, chemical, metal working, 
plastic, pharmaceutical, instrument 
or related industries. 


It makes sense to buy while the 
market is most favorable . . . and 
that time is today! 

(Please turn to page 16) 
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a COLLECTING 
8 ELECTRODE DESIGN 


e ANOTHER REASON FOR 


r SUPERIOR 

- PERFORMANCE OF 
ti BUELL 

“- PRECIPITATORS 


.. HEAVIEST CONSTRUCTION, ONE-PIECE FABRICATION me 
& Rolled, from a single piece, the structural design — 


F precipitator by smaller oo ment 
jot (A) or longer sections). Pe 


a ; sizing of precipitator to specific. 
er. gnc ar 


be ey 


May 


Add to this Buell’s exclusive baffling system 
adjustable after installation for uniform distribu- 
tion of gas flow, sealed insulators, rigid, 4-point 
suspension of emitting system, and high emit- 
tance, minimum maintenance Spiralectrodes 
and you have a combination that’s hard to beat. 
You'll be glad you decided on Buell precipitators 
when you experience superior performance and 
minimum maintenance. Buell Engineering Com- 
pany, Inc., Dept. 62-E, 123 William Street, New 
York 38, New York. North- 
ern Blower Division, 6417 
Barberton Avenue, Cleve- 
land, Ohio. Electric Precip- 
itators *« Cyclones + Bag 
Collectors * Combination 
Systems « Fans « Classifiers 


[For more information circle +17 on page 51 reply cards] 
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the CLOSED door 
that’s always OPHN 


“Air Curtain” in use at Merchants Refrigerating Company, Vinita Park, Mo. 
it separates —10°F freezer area from shipping dock. 


The American Air Curtain is a “barrier” made of moving air. 
It lets people and products move freely...yet it keeps out 
cold, heat, wind, rain, or snow— completely. Smoke, dust, 
and insects can’t penetrate it. 


Use it for a loading platform 


entry. Use it for confining paint 
fumes, heat from bakery ovens <<. 
or die-casting machines, or cold | ap. I 
storage spaces. OP ee HE 
Chances are there are a dozen <—— 
good uses in your plant for an 


American Air Curtain. Write us 
for complete details. 


In this case, air travels horizon- 
tally to form a barrier between 
rooms of different temperatures. 


nt ie AMERICAN AIR CURTAIN 
A DIVISION OF UNIVERSAL MATCH CORPORATION 
ST. LOUIS 35, MO. « NEW YORK 18, N.Y. 
[For more information circle #24 on page 51 reply cards] 
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(Continued from page 6 ) 
undertaking, and we had to useg 
great deal of ingenuity. Wem 
proud to say that many of the 
ideas we had used have been cap 
ried on in subsequent White 
Rooms, and are again being useg 
on an installation we are currently 
making. 

Since we are in the center of the 
electronic industry of the east; 
Perkin-Elmer Corp., Norden, Sper 
ry Semi-Conductor, Vitromon, and 
a host of others where White 
Rooms are a “must,” we are im 
terested in any data published on 
clean rooms. 

I missed the December, 1966 
issue of your magazine. Would you 
please send us a copy and bill ug 
for it? 

D. B. Klein 
J. P. Salmini Company, Ine, 
Milford, Conn. 


Would Like Readers’ 
Comments 
Editor: 

We have several operations 
that are done in air conditioned 
spaces. In some of these operations 
the exhaust requirements are quite 
high accounting for 50 percent or 
more of the required tonnage. I 
would like to hear some reader 
comments on reducing this tonnage 
by such means as using lower de- 
sign wet and dry bulb tempera- 
tures, providing separate uncondi- 
tioned air supply to exhaust oper- 
ations, or any other means that 
may have been successful. 

R. P. Hibbard 
Fansteel Metallurgical Corp. 
North Chicago, Illinois 


Statistics And Costs On Air 
Conditioning For Comfort 
Editor: 

I believe I have seen articles and 
statistics in your magazine per- 
taining to types and proportion of 
industry using air conditioning 
generally for employe comfort. 

I am endeavoring to convince 
our management of a more liberal 

(Please turn to page 24) 
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EXTRUDED ALUMINUM 


: at 
; oo a 


TYPE "EH" 


Designed for Architects e Engineers e Contractors 


Whatever the architectural specifications, the slim- In the design of Stripline extrusions, top priority 
trim distinctive design of Stripline extruded aluminum was given to solving the contractors installation prob- 
orp. slot-type diffusers blends in perfectly with the general lems. These units are now made with interchangeable 
decor. Stripline with separate mounting frames and cores and separate mounting frames for surface or 
interchangeable cores eliminates screwholes, leaves plaster installations. An integral part of each diffusing 
the decorative surface unmarred. core is the unique coil spring-lock which further facili- 


Ai Stripline is INCONSPICUOUS... PRACTICAL, can _ tates the installation of Stripline when used as a con- 
me be located anywhere to suit the interior designer’s tinuous unit or where sections are required. This 


t ‘li ing-lock feature locks the unit firmly in place, and 
preference...in walls...ceilings...coves...moulds... Spreng oem Se y in place, 
window sills. Stripline is canaiiad as a continuous eliminates the use of screwholes and screws. 

and | decorative unit, or in sections, to meet any require- For more information write for 

per mom of interior treatment or airflow. technical catalog ES-105 

: of Unlike side wall grilles and air discharge slots, 

ing Stripline diffusers incorporate the exclusive Agitair 

é diffusing vanes. These built-in diffusing vanes pro- AIR DEVICES INC. 


duce extremely high turbulence and aspiration 
nce : cee 
ral achieve rapid temperature equalization...insure the ee + ee ee oe oe 
distribution of tempered air unvaried over a pre- BETTER PRODUCTS FOR 
termined area without any noticeable air motion. AIR DISTRIBUTION © AIR CLEANING © AIR EXHAUST 
[For more information circle #18 on page 51 reply cards] 
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All the air problems of thi 


solved with oxe systems 


Unique requirements of Montana State structure 
point up AAF’s capability for complete air engineering 


HEN you decide to house the depart- 
ments of Zoology, Wild Life, Micro- 
biology, Bacteriology and Public Health in 
one building, you know that some special 
and unusual air problems must be solved. 
The air in Montana State’s Health 
Sciences Building had to be cleaned, cooled, 
heated and moved—all in varying degrees 
to meet the special needs of animal environ- 
ment and isolation rooms, surgery rooms, 
sterile transfer rooms and research labs. 
The job called for many different types 
of component equipment plus the knowl- 


edge and experience to coordinate its func- 
tioning into one custom-engineered system. 
The building planners turned to AAF — 
the one company that provides all the major 
components for an engineered air system. 
Result: one system of completely condi- 
tioned air . . . one responsibility for its 
performance. 

Booklet 518 describes the complete line 
of AAF component products. For a free 
copy, address Mr. Richard Smith, American 
Air Filter Company, Inc., 305 Central Ave- 
nue, Louisville, Kentucky. 


AAT eteun Aix Litter 


BETTER AIR 


IS OUR BUSINESS 


AIR CLEANING: (Atmospheric Dust) AAF electronic air cleaners, viscous impinge- 
ment filters, dry-type filters, engine & compressor filters. (Process Dust) electrostatic 
precipitators, wet-type collectors, dry-type collectors, fabric arresters. AIR CONDI- 
TIONING, HEATING & VENTILATING: Herman Nelson air conditioning unit 
ventilators, unit veniilators, portable heaters; Kennard/Nelson dual-duct air condition- 
ing units, multi-zone air conditioning units, packaged central station air handling units, 
sprayed-coil dehumidifiers, fan-coil units, packaged liquid chillers, cooling towers, 
evaporative condensers, direct-expansion coils, water coils, steam coils, unit blowers, 
industrial exhausters, centrifugal fans, unit heaters, radiation products; Illinois traps, 
valves, specialties, heating systems and controls. 


@ Italics denote products used in Health Sciences Building 
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Lightweight 


Hi-Volume 


Unico 300 


Air Sampler 


Developed By The 
Atomic Energy Commission 
Health And Safety Laboratory 


In tests conducted on the Unico 300 Air 


Sampler with Whatman 41 four inch diameter 
Paper, the unit ran 427 continuous hours 
without overheating or motor damage. Con- 
structed of high-impact styrene and machined 
aluminum, the Unico 300 weighs only 31% Ibs. 


Priced At $75 


SUCTION PRESSURE INCHES OF WATER 


TYPE 'S’- PLEATED 


l 
rs ~ Py - 4; i—— 


AIRFLOW - LITERS PER MINUTE 


Write For Bulletin X-32 


Union Industrial 
Equipment Corporation 
Port Chester, New York 


[Circle #40 on page 51] 


NEWS 


of the Industry ee 


Air Washer To Collect Acid 


Mists From Metal Processes 


An industrial air-washer so large 
it had to be shipped in a special 
low-bottom flatcar, has been deliv- 
ered to a major metal refining firm. 
This unusually large air washer is 
constructed entirely of lightweight, 
impact and corrosion resistant 
resin-bonded fiberglas. It is part of 
an air purification system collect- 
ing acid mists from a metallurgical 
process and discharging harmless 
gases into the atmosphere. 

Acid mists are drawn through 
the air washer by an exhauster. 
In the washer, the air stream 


passes through banks of fiber 
media which are continuously under 
a fine liquid spray. The acid con- 
taminants are removed by intimate 
contact with the wetted fiber sur- 
faces. The entire structure is con- 
structed of resin-bonded fiberglas 
with the exception of the piping 
and other miscellaneous _ fittings 
which are constructed of PVC. 

The equipment was fabricated by 
du Verre, Inc., Arcade, New York, 
to design and engineering specifica- 
tions by Buffalo Forge Company, 
Buffalo, New York. 


Future Markets For 
Air Conditioning 


According to a Chain Store Age 
survey, 12,900 chain stores were 
air conditioned in 1960 for a cost 
of $130,300,000 and the plan for 
1961 is to air condition 13,050 
stores at a cost of $138,500,000. 

The survey is based on reports 
from 395 chains operating a total 
of 22,483 stores. 

In 1960, 10,130 new chain stores 
were built and 12,050 were sub- 


stantially remodeled, a total of 
22,180 store projects. Of that toial, 
12,900, or some 51 percent were 
air conditioned. 

For 1961, 10,790 new chain 
stores are planned, in addition to 
11,375 major remodelings, a total 
of 22,165 projects. Of that total, 
13,050 will be air conditioned, 
about 59 percent, the survey found. 

Virtually 100 percent of the new 
chain stores opened are air col 
ditioned, says Chain Store Agé 
About one-fourth of the major tf 

(Please turn to page 16) 
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FILTER. BOAT | 
Cleans Indoor Air 


Puracon Filter Coat was developed especially for 
and first used in treating air conditioning and heat- 
ing filters in hospitals to promote a bactericidal 
atmosphere in operating rooms, hallways and pa- 
tients rooms. Puracon presents a wholly new con- 
cept in clean air control by killing air-borne bacteria 
and odor-carrying micro-organisms on contact 
(99.9%). A special patented process scientifically 
blends glycols into a super-adhesive coating that 
effectively traps dust, fly ash, pollen and lint on any 
type filter; and, being water ‘soluble, Puracon elimi- 


RINSES CLEAN fi 
inélaully 
Even in Cold Water 


nates the need for detergents or hot water cleaning. 
Puracon treated filters rinse clean instantly in cold 
water, carrying dead bacteria and other contamina- 
tion down the drain. A built-in detergent leaves 
filters ready for simple recoating and installation. 


Packaged in convenient 16-ounce aerosol cans for 
home use, Puracon hygienically cleans indoor air 
for less than a penny a day. For institutional or 
commercial use, Puracon is available in 1, 5, 15, 30 
and 55 gallon containers. 


Write Worth Chemical Products Co., Box 366, Fort Worth, Texas 
for full information or mail coupon below. 


A filter treated with Puracon and a filter coated with a popular 
il-base filter co: ating were contaminated by the same system. 
After a 10-second immersion in cool water the oil-coated filter 
shows no noticeable change other than being wet. The Puracon 
filter is bright and clean. 


Pure Air Control 
FILTER COAT 


eeeeeeereeeeeeeeees 


“WoRTH CHEMICAL PRODUCTS ; co. 
Box 366, Fort Worth, Texas 


Please send more information about new PURACON. 
1! am primarily interested in... 


Puracon in Spray-on Containers ( ) 
Puracon in Bulk Containers () 
Puracon Distributorship () 


Name 
- Firm 
: Address 


000616 0000060050 0650060600000006006008505000000" 


[For more information circle #13 on page 51 reply cards] 
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(Continued from page 14) 


NEWS of the Industry... 


modelings call for the addition of 
air conditioning. In most branches 
of the chain store business, a major 
remodeling involves air condition- 
ing unless the store already has 
an installation. 


Church Air Conditioning 


Look for a growth in air condi- 
tioner sales to churches. Not only 
does it enable the church to shut 
out the drone of outside noises 
during the summer, but it is a 
relief to the sufferers of pollen 
allergies. 


A survey has shown that church 
or temple air conditioning has im- 
proved attendance from 25 to 40 
percent. 

The number of people aged 50 or 
over was about 39 million in 1958, 
and will rise to almost 50 million 
by 1970. Many of these people 
will move into apartments as their 
children go away to school. 


According to market analysts 


Every Morse Boulger 
Custom-Engineered 
Incinerator has 
built-in 

air pollution control! 


Consult us without 
obligation. 


INCINERATORS BY 


MORSE BOULGER, INC. 


Today's Engineering Backed By 
More Than 70 Years’ Experience 


80 Fifth Ave. 
Dept. 15, New York 11, N. Y. 
WA 9-8000 + Representatives Everywhere 
MEMBER 
Incinerator Institute of America 
Air Pollution Control Association 


[Circle #20 on page 51] 


there is plenty of reason why 
apartments can be expected to 
account for a third or more of all 
dwelling starts during the next 
four years. 


EDITORIAL 
(Continued from page 8) 


AIR ENGINEERING Is 
Now ABC 


Arr ENGINEERING has this month 
been accepted as a_ provisional 
member of the Audit Bureau of 
Circulation (ABC). 


What is ABC and what does it 
mean to you, our reader? ABC is 
an organization that polices the 
paid circulation statements of 
magazines which, like Am EncI- 
NEERING, choose to reach only the 
reader who will pay for the publi- 
cation . . . as compared to those 
magazines which are distributed 
free. 


ABC’s trained auditors maintain 
strict surveillance over such things 
as who the magazine goes to, how 
much the reader pays for his sub- 
scription, the reader’s occupation 
and location, and frequency of 
subscription renewal. 


Subscription renewal rate is an 
especially valuable indicator to 
your editors, since by checking 
occupations of those who renew 
their subscriptions and those who 
don’t, we can keep close tabs on 
who is interested in what we pub- 
lish and who isn't. 


We find, for example, that our 


_ present healthy renewal rate comes 


mainly from consulting engineers, 


_ plant engineers and multi-plant 
_ facility directors, who in the main 


are the three important groups 
_ AIR ENGINEERING is devoted to. 


Through ABC circulation audit 
you exercise your voice in the 
editorial policy of AiR ENGINEERING. 
It is you who by your original 
paid subscription and later renewal 
of this subscription, tell us that 
what you read in AiR ENGINEERING 


is helpful and valuable to you, 

In fact you knew, even before 
you subscribed, that you would 
find much of value in a paid cirey. 
lation publication like Am Eng. 
NEERING, simply because thousands 
of other fellow engineers had al. 
ready paid for the same magazine, 

That's why paid circulation pub. 
lications must exercise great care 
in choice of editorial material, 
since it is only by content that it 
wins readers. 

The magazine you pay for is the 
magazine you read first, reach for 
more often, and keep on file for 
future reference. 

We are indeed grateful not only 
for your interest as expressed by 
your original subscription but 
equally as grateful for your con- 
tinued approval in the form of a 
healthy subscription renewal rate, 
We pledge ourselves to continue 
to serve and to be alert to your 
professional needs and interests. 


Results Of School 
Ventilation Study 


A study has been made to deter- 
mine the specialized requirements 
of the school market with respect 
to heating, cooling, and ventilating 
was made by the company. 

The study was a combination of 
approximately 100 personal and 
mail interviews of architects, engi- 
neers, editors, and _ educational 
building consultants in 25 major 
cities. Also, representatives check- 
ed plans and specification for over 
200 schools to catalog types, quan- 
tity, and makes of equipment being 
used. In addition architects and 
engineers were interviewed by 
engineering people for their ideas. 

What were the findings of these 
combined reports? 

One of the most significant re- 
sults of the reports was the impor- 
tance of building design trends 
aimed at reducing or at least main- 
taining present cost levels in the 
face of rising construction and 
equipment costs. 

These trends were found to be 
important in their effect on both 
the selection and design of heating- 
cooling equipment. 

(Please turn to page 20) 
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Chemico 
-A Venturi 
as Washer 
Chosen 
Granite Cit 
For New 
Blast Furnace 


The venturi washer at the Granite City plant is just one of fifty CHEMICO venturi washers specified 
and installed by major steel producers for cleaning blast furnace gas. Performance figures and 
maintenance records of blast furnaces using CHEMICO venturi washers indicate the following: 


The CHEMICO venturi washer is the most efficient Minimum space is required. Generally, the CHEMICO 
wet washer in operation anywhere. Where higher top venturi washer is set into space formerly occupied 
pressures are available, for example, gas can be cleaned by gas mains. 
to less than 0.003 Gr/Scf, eliminating the need for 
secondary precipitators. Water requirements are about a third of other wet 
washers. 


CHEMICO venturi washers require virtually no main- 


tenance for an entire furnace campaign. 6 Latest designs incorporate adiustable controls which 


Capital and installation costs are less than other enable maximum gas cleaning efficiency to be main- 
primary or secondary gas cleaners. tained regardless of wind rate. 


If you are considering the installation of gas cleaning equipment on a blast furnace, a CHEMICO 
representative would be pleased to show you the kind of top-performance job you can expect 
from a Venturi washer. CHEMICO handles the 


complete job, Planning, Design, Engineering, S +f E al & | © 


Erection and Start-up. 
CHEMICAL CONSTRUCTION CORPORATION 
GAS SCRUBBER DIVISION 
320 Park Avenue, New York 22, New York 


Sales Representatives in: 

Ferndale, Mich.+ Chicago, Ill. - Los Angeles, Calif. - Houston, Tex. + Bartow, Fla. + Birmingham, Ala. + Millersville, Pa. 
[For more information circle #21 on page 51 reply cards] 
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7/ BURKE and COMPANY Wi 


keeps people happy at 


CALIFORNIA BANK 


. Peck 
Construction & Realty Co. of Los Angeles * AIR CONDITIONING CONTRACTOR — 
Air Conditioning Company * MECHANICAL ENGINEERS — Kilpatrick & Company. 


@ Good customer relations require an atmosphere of 
clean, pure air for both patrons and employees. 
That’s why in the new California Bank Building in 
Los Angeles ROTO AIRE replaceable media air 
filters, as well as both total and partial detention 
type gas and vapor adsorbers by Burke are being used. 


. ® FILTERS STOP AND HOLD DIRT! 
2Z€ ACTIVATED CHARCOAL FILTERS PURIFY AIR! 


Here are advance design air 
filters and air purifiers that 
are highly efficient, effective 
and dependable. 

They are readily adaptable 
to all new or existing 
installations. 

They are available in a wide 
variety of sizes. 

They may be operated at 
varying velocities and with 
various combinations of media. 

The initial cost is low, but 
even more important... the 
maintenance cost is low. 


You 
can speci 


22C ) Write for Technical Data Bulletin and “Economic Analysis.” 
PRODUCTS 


wit Selected Territories Available For Qualified Representatives 


[For more information circle #22 on page 51 reply cards] 
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NEWS 


(Continued from page 16) 


@ Increased use of Glass. Mod. 
ern school design is calling for 
increasing use of large glass areas, 
While this reduces the cost of 
materials and labor, it actually 
increases heating systems first and 
operating costs. 

@ Lower Sill Heights. Unit 
ventilator manufacturers are re. 
ducing the height of their units 
from 32 in. and 30 in. to 28 in, 
(with plenum base). It is expected 
that sills will continue to drop in 
height during the next five years, 

@ Lower Ceilings. An 8 ft. 6 in, 
ceiling is no longer unusual in 
schools. The effect of this has been 
to create problems in air distribu- 


tion. The air stream is deflected { 


off low ceilings and does not 
follow the desirable distribution or 
circulation pattern which is needed 
for uniform classroom comfort. 

@ No Room for Ducts. Many 
engineers feel the general design 
of modern school buildings is such 
that it is increasingly difficult and 
expensive to use duct systems. 

@ Curtain Walls. Curtain wall 
construction is continuing to gain 
because its overall cost (and main- 
tenance) is less than conventional 
construction and because it adds 
greatly to useable floor area. Cur- 
tain walls are prefabricated of 
porcelain-enameled steel and are 
shipped to the job-site complete 
with insulation, windows and trim. 
It is very difficult and often impos- 
sible to mount equipment on them. 

@ Cluster or Campus Plan. In 
essence, this plan provides for a 
multiplicity of 2 to 4 classroom 
units spread out over a wide area 
and connected to the main school 
unit only by covered walks. Its 
purpose is to eliminate waste space 
such as big corridors and to get 
the most useable teaching area per 
dollar. 

If wet heat is used, it is neces- 
sary to run insulated mains in 
trenches from a central boiler to 
the many widely spaced building 
units. This system lends itself to 
individual horizontal or vertical 
forced air furnaces in each unit. 

@ Adequate Fresh Air. Con- 
siderable emphasis is placed on 

(Please turn to page 22) 
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| Take the cost out of 


2as, f 
of 
ally 
‘| fume and odor control! 
Init . 
re- 
its Modern advances of Catalytic Oxidation 
“a provide economical method for Air Correction 
) in 
Bx: Heat and energy recovery from catalytic oxidation of fumes can 
| " often take much of the cost out of air control equipment. 
een Catalytic Combustion, founded in 1950, has pioneered the 
re development and application of catalytic oxidation 
ee systems for complete, economical elimination of industrial 
Lor gaseous emissions which contribute to air pollution. 
"7 Catalytic’s systems draw fumes from processing equipment, 
any and pass the fumes through a circulating fan, discharging 
ign them through the catalyst element. With the catalytic system, 
we “flameless” combustion takes place, and the heat needed 
is only 500° to 650° F., depending on the fume concentration. 
vall The resulting odor-free, color-free gases are then available 
7 for heat recovery, re-use in the processing equipment, 
nal or discharge to stack. 
a BTU’s are valuable. Many fume streams have high potential 
of fuel energy. In some processing applications, the recovery 
are of this BTU value in dollars will pay for the equipment in a 
ri matter of months. Values too, in plant safety, employee 
008- morale, healthful, more pleasant working conditions, and 
— improved community good-will can be measured in 
me benefits to the firm employing truly effective fume and 
om odor elimination. 
“ Catalytic Combustion elements are built to standard 
Its sizes and complete systems are custom engineered to 
pe maximum effectiveness. 
a 
ces- Learn the facts about 
in Heat Recovery and Air Correction... 
- to write “Department A”’ 
ling for our brochure. 
F to 
ical 
a & CATALYTIC COMBUSTION corporation 
on 4725 Fourteenth Street + Detroit 8, Michigan 
22) A SUBSIDIARY OF UNIVERSAL OIL PRODUCTS COMPANY 
al ei. [For more information circle #39 on page 51 reply cards] 
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Angelica Uniforms and Victor Gloves 
Prevent White Room’ Contamination 


UNIFORM COMPANY 


1427 Olive St., St. Louis 3, Mo. 

107 W. 48th St., New York 36, N. Y. 
177 N. Michigan Ave., Chicago 1, Illinois | 
1900 W. Pico Bivd., Los Angeles 6, Calif. 
317 Hayden St., N. W., Atlanta 13, Ga. 


22 


Victor Monofilament Nylon Gloves 


Angelica has been appointed the only 
distributor of Victor Gloves, the finest protective 
gloves made. Victor’s non-contaminating gloves 
of monofilament nylon with plastic coated 
palms, have maximum touch sensitivity for 
precision operations. Victor Gloves Inc. collab- 
orated with Bell Laboratories, Inc., in develop- 
ing these gloves and Bell is currently using them 
in the assembly of select devices sensitive to 
physical and chemical contamination. 


Other models include ambidextrous gloves 
and gloves for LOX parts. 


Static-Free Dacura* Uniforms 


Angelica’s coveralls and frocks, of com- 
fortable moisture absorbent Dacura (Dacron** 
polyester and rayon), are non-linting, acid 
resistant and static-free. The tight weave of 
continuous filament yarns resists passage of 
contamination from the skin or undergarments. 


There is a complete “engineer designed” 
line of Dacura, Dacron, or nylon uniforms and 
accessories by Angelica and Victor Gloves Inc. 


Mail this coupon to the nearest Angelica 
office below. *Reg. T.M. H. P. Ogden Co. 
**Reg. T.M. of Dupont 


Send literature on White Room Uniforms 
and Gloves. 


Name ; Title 
Company 

Address 
City Zone___ State 


[For more information circle #23 on page 51 reply cards] 


(Continued from page 20) 
providing more fresh air in schoo). 
rooms to provide adequate “natura 
cooling” in both cold and mi 
weather. Studies have shown that 
with 30 children in a class on, 
cold winter day, plus the trend ty 
heavy, all-day use of electric light. 
ing, the need is frequently fo 
cooling rather than heating with 
principal purpose of heating being 
to kill downdrafts from large wip. 
dow areas. 

@ Higher Temperature Drops, 
To be watched is the interest 
shown in designing systems for 
higher water temperature drops 
(60°-80°). Objective is to lower 
system costs through the use of 
smaller piping, pumps, etc. 

@ Air Conditioning. Indica. 
tions are that the air conditioning 
(mechanical cooling) of classrooms 
is becoming a major factor particu. 
larly in Texas, Arizona, and Cen. 
tral California. In these areas, the 
use of refrigerated cooling is def- 
nitely a factor in the better schools, 


APCA To Hold 5th 
Annual Meeting 


Air pollution experts from around 
the world are planning to join the 
Nation’s leading air pollution con- 
trol authorities at the 54th Annual 
Air Pollution Control Association 
Meeting June 11-15 at the Hote 
Commodore in New York City. 

The program for the Meeting 
will consist of an intensive review 
of all aspects of the Nation’s ait 
pollution control problem. Mor 
than 70 technical papers on specific 
problems will be delivered in 18 
sessions. The keynote session topic 
will be “Air Pollution Standards.” 

Among the other subjects to ke 
dealt with during the technical 
sessions are community air pollt- 
tion surveys, automotive exhaust 
research, industrial air pollution 
control, agricultural research, and 
zoning, planning, and administra 
tion for air pollution control. 

For more meeting information 
contact Sheldon W. Samuels, # 
Holland Ave., Albany 8, New York. 

Exhibit space information may 
be obtained from Mr. N. K. Post, 
Technical Representative, Indus 
trial Applications, Airkem, Int. 
241 East 44th St., New York I 


AIR ENGINEERING, MAY, 19! 


All 


> Seemann ee : 
Oey : 
: of . 1 
e 
a < oe 
ae 8 NSE Se OE SSMS SSS SSG cu 5 K SS 
aoe DP RSS SRS SSS SSS rain Sse Remar as a na ar 
: 7 i = 
a Cais = ms es ee >. ny * oO 
iar Be : : q os 
fore < oe 3 ce fg 2 ee 
re > \ : a 
ie . a pee : oe 
See Sea x Re: i548 te eae eae ee 
Ls s a 7 eet Zi . 
a 2 7 % ‘ oot a a d eS mati, en 
By 5 xg . ‘ sd Be iii. ps RS Re See 
Se , Pabst we = ae 2 # ger 2a OS cae 
fare Soae a = _ ice em ol ! ce 
ath : sai e ae nani Roe ee ie. eS S eR 
ae Sr ee — ge ce S 
> on ee ie 5 g if = poe 
cea = : ee . ce 
i Be es . a iz eo 
Basie SS oe - te Se 3 oe 
ae : .. < a 
¥ aS #5 sites ee ae Be 
i Be a 
a Soar i ee ee i>. 2 ee Se ee 
vd sat, Ri Rae Se ane nee RNA ea Rn ne Ree eRe eR ee rs: eRe em Oe We ee ee es 
es Se eee ee : oo | ee 3 oS 
xy aS a ig ae -: site Reis Saeco aes Bese Bi Pe: Baca 7 Rote é 
™ 
lll 
ae 
“a 
cae 
Ae a 
G, 
= 
Ce 
ie 
coe 
= 
aa 
Haat 
ee 
site 
ena Eis 3 
ae Me 
ea ES i 
ae Res * 
Fes ar % 
find meee 
a ie 
ie eA 
Pa 
. ei 4 : 4 
a, i. %% . da 
ne 3 ey ie . 
ch ie = 3S Bs 
ald . 2 : 
A tee 3 
Hs eae e> 1 ie 
pA a Sag % ce 
LN : . . Gee 
Re Bees: ett se ere 
“ns Ny aha é 
aor : a Seat as 
Bat ee ee 
74 : Wes ae ra 7 
ape ee FE 
2 > Bie 
ae i... eg ae 
age. 3 ; fe Ce, 
am a 
is a i : 
gos —s§ «er 
te . a 
Be eS Si a | 
sat s os oe 
ae ; 
* — 7 
es 3 te THe 3 a 
an %e re 
pee oo j ie 
; 5 cm ie 
ee 4 , asl 
Mey — | ee 
ne) Be ’ agi 
sul : * 
i Pee, s. —— 
cr . F 
ee Fr’ oe 
gn 3 on Ee a 
es. d ' 
ome a I 
sng # a Se. 
hy oY a | 
ae id col | 
Aye o 
7 i rat 
ye | 
ah eer Se 
Pt | | 
s - 
ie I 
“eink 
as l 
ae 
aie Oe 
oo. 
ae 
fs a es | = 
ate 
Taek 
es ’ 
ger, ae : oa 
ey a Se =P : . “< 2 | aie A : tes S Bie Sy ie : re : a 
pies a : : e. 


S| : 1 Se ae a eee | gale 


: Now You Can Tailor Your 
: Make-Up Air Supply System 


=| EFEICIENT-DEPENDABLY-FCONOM CAL 


for 
Pops = a Se : poe oe 
ywer % i ‘ ¥ 
2 of 
rd = ; | at ‘and Burner Easily 
ning i : ’ sl a a ; Ff et 
oms 7 ll - ys Adapted To Any ~ 
Cen- 2 | 
defi- | ee oa. | Typical make-up air supply 4 
ools, bd seme - system replaces 20,000 C.F.M. — 
eer | contaminated air with 
th aa _+ preheated, fresh, clean air. — 
. i _ Note out-of-the-way, over- 
ound 
4 ASSURES: 
nual © Clean, odor-free combustion 
4 © Smooth, dependable throttling 
y. over 25:1 range 
eting e Even heat distribution across 
te duct with all burners burning 
More all the time 
— ® Simplified single bank control 
n 
topic Standard units are available for 
rds." systems from 4,000 to 200,000 C.F.M. 
to be 
nical For complete information and 
yollu- application data see your Maxon 
naust Application Engineer or write to: 
ution 
, and MAXON PREMIX 
istra- 
1 BURNER COMPANY 
ation | a MUNCIE, INDIANA 
5, Pee Ku Oe 
York [For more information circle #25 on page 51 reply cards] 
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Precision operations like those at The Barden Corp. require rigid quality stand- 
ards. Lint problems have been greatly minimized with uniforms of “Dacron”. 


FOR LINT-FREE UNIFORMS 


it's DACRON’ polyester fiber 


Uniforms of filament “Dacron’”* polyester fill a very real need where quality 
control is required. The smooth surface of filament “Dacron” cannot generate 
lint and thus contributes to White Room cleanliness. And “Dacron’”’ does much 
more for uniforms—builds economy through long wear and minimum upkeep. 
Uniforms of “Dacron” also lend themselves to either commercial or home laun- 
dering. So remember, efficient White Room maintenance is not really complete 
without the clean, fresh, lint-free benefits that uniforms of “Dacron” provide. 
FOR SPECIAL ADVICE ON UNIFORMS, write: Uniform QU POND 
Counseling Service, E. I. du Pont de Nemours & Co. (Inc.), GU POND 
Textile Fibers Dept., Centre Road Bldg., Wilmington 98, Del. —— 


Better Things for Better Living . . . through Chemistry 


#+DACRON’? 1S DU PONT’S REGISTERED TRADEMARK FOR ITS POLYESTER FIBER. OU PONT MAKES FIBERS, NOT THE FABRIC OR UNIFORMS SHOWN. 


[For more information circle #26 on page 51 reply cards] 
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Lotter 


(Continued from page 10) 


use of air conditioning for ep. 
ploye comfort. To aid me in this 
effort, I would appreciate any 
related statistical or cost articles 
as well as examples of industria] 
application you can furnish. 

Our product is research and 
development; consequently, I am 
particularly interested in informa. 
tion pertaining to research centers, 

Your assistance in this matter 
is sincerely appreciated. 

C. Costolo 
Maintenance Supervisor 
Bettis Site 
Westinghouse Corp. 
Pittsburgh, Pa. 


Editor’s Note: 


Mr. Costolo was referred to our 
editorial and article in the Febru- 
ary issue on the “Economics Of 
Factory Air Conditioning.” Re- 
prints of these articles are avail 
able to our readers. 

Circle #172 on page 51. 


“Economics Of Factory 
Air Conditioning” 
Editor: 

Would you please send me 22 
reprints of Mr. Eugene A. Sloane’s 
Editorial contained in the Febru- 
ary, 1961, issue of AIR ENGINEER 
ING. I would also like 225 reprints 
of the article, ‘The Economics of 
Industrial Air Conditioning.” 

H. K. Nickell 

Owens-Corning Fiberglas Corp. 

Toledo, Ohio 


AIR ENGINEERING Index 


Editor: 

We would like to inquire whether 
“AIR ENGINEERING” publishes an 
annual index to the magazine's 
Contents, and if so, whether our 
firm’s name could be placed on the 
mailing list? 

D. 8. Chestnut 
Ammons, McClure & Caldwell 
Atlanta, Ga. 


Editor’s Note: 

Extra copies of the 1960 Al 
ENGINEERING Index Contents are 
available at no charge to any of 
our readers. 

Circle #201 on page 51. 
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WET MAGHINING 


LG, bak aad 


6 


FOR EVERY 


AMERiet 


Eliminate oil mists with AAF’s new 


@ Wet machining need not be a greasy, oil- 
spattering, fire-hazardous process. AAF 
Electro* MIST electrostatic precipitators trap 
and collect oil mists, smoke and fumes right at 
their source. 

AAF’s new Electro* MIST is a combined ex- 
hauster and electronic collector, completely self- 
contained and self-cleaning in operation. Now 
designed in sizes from 1,000 to 3,000 cfm, these 
new models assure cleaner workroom air, re- 
gardless of the type wet machining operation. 


increased-capacity &ZczZo-MIST precipitators 


And three Electro* MIST precipitators, installed 
side by side, require only one motor and one 
power pack. 

AAF’s complete line of dust control equip- 


‘ment was application-developed, now challenges 


any metalworking dust problem. If your problem 
is wet machining oil mist, call your local AAF 
representative, or write for Electros MIST Bul- 
letin 251. Address Mr. Robert Moore, American 
Air Filter Company, Inc., 305 Central Avenue, 
Louisville, Kentucky. 


Aenatus Aw Litter 


BETTER AIR 1S OUR BUSINESS 


[For more information circle #27 on page 51 reply cards] 
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After installing air conditioning 


Ship °*N Shore 
Gets 59% 


More Production 


More evidence in the case for 
factory cooling is the 59 per- 
cent overall increased produc- 
tion for a total investment of 
2.8 cents per manhour for 
cooling equipment, at Ship ’N 
Shore’s Upland, Pa., plant. 


by Eugene A. Sloane 


garment industry is often as vital a tool of 
roduction as pressing or sewing machinery. 

Ship ’N Shore, for example, one of the largest 
producers of quality blouses, has found that air condi- 
tioning their Upland, Pa. factory upped production 
by some 59 percent in the middle of their busiest 
season. 

From a management standpoint, here’s how Ship 
’N Shore justifies factory air conditioning. 

Sample blouses for the back-to-school market are 
made up and exhibited in May to department store 
buyers, who in turn place orders for the styles they 
think will sell best. 

The back-to-school market is the largest of the 
four markets, the other three of which are Spring, 
Christmas, and resort. Production for the back-to- 
school market is necessarily at its peak in the hottest 
months of the summer, when adverse in-plant climate 
conditions work against achieving production effi- 
ciency from operators. 

The plant had plenty of production facilities but 
because of high heat and humidity conditions could 
not get out adequate production during summer 
months. 

Absenteeism was the biggest problem, followed by 
a slow-down in training programs. It takes about 
three months training to reach peak production, and 


' IR CONDITIONING IN THE FIERCELY COMPETITIVE 
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Steam irons, operated at 14 psi, plus summer heat, 
made summer shutdowns frequent, cutting production 
during peak season, until air conditioning was added. 


some of the most promising employees would leave 
before that time. 

The pressing department, as might be expected, 
was the biggest problem. When production slows in 
pressing, other operations . . . cutting, sewing, inspec- 
tion, sorting, packaging, shipping, slow likewise. 

Steam from pressing irons, plus heat load from 
people, sensible heat from lights and irons, made 
working conditions such that absenteeism soared to 
as high as 40 percent of the work force. 

On days when outside temperature rose to 90°F, 
plant often had to shut down entirely by noon, which 
alone accounted for 15 days lost production during 
summer. 

An idea of the cooling load in the pressing depart- 
ment, which employs 70 out of a total of 170 workers 
in the engine plant, can be gleaned from the cooling 
apportioned to this department, as shown in Table | 
below. Note that of the total 191.5 tons, 70.5 is used 
by the pressing department, or about 1-ton per 
employee. 


TABLE 1 
Space Sq. Ft. Cfim Tons 
Cafeteria 1750 2,600 15.6 
Shipping Department 9000 8,500 19.3 
First Floor Office 2000 6,850 19.5 
Pressing Room 4500 18,000 70.5 
Second Floor Office 2000 10,100 24.9 
N.E. Zone Packing 13,000 12,500 25.0 


S.W. Zone Packing 4500 7,300 16.7 


—— 


TOTAL 36,750 65,850 191.5 


When management at Ship N’ Shore decided to 
air condition the pressing department, they looked 
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hard at other departments and found, because absen- 
teeism from these areas rose to about 15 percent of 
the total work force during summer, that the entire 
plant should be mechanically cooled. Spurred by 
steadily increasing sales, with a demand for prompt 
delivery, plans were pushed for complete factory 
cooling. 

The consulting engineers found room for a 200-ton 
centrifugal water chiller in a wing next to the trans- 
former station. A cooling tower for the chiller was 
erected at ground level opposite the machinery room. 

The water chilling system supplies water from 
55°F to 45°F at 415 gpm to cooling coils in the air 
handling units, which serve 38,750 sq. ft. of produc- 
tion and office space, through a ducted distribution 
system. Air handling units are ceiling-hung to con- 
serve floor space. 

Pressing department air distribution handles 
18,000 cfm and requires chilled water when outside 
temperature exceeds 48°F. For other areas, chilled 
water is needed when outside temperature reaches 
58°F, which means that cooling is required from June 
through October. During other months, outside air 
meets any cooling needs in the plant. 

Results in terms of return on cooling investment 
have been little short of phenomenal. 

@ Pressing department absenteeism reduced from 

40 to 5 percent. 


@ Average efficiency increase of 10 percent per 
operator, proved by piecework studies. 


@ Substantial reduction in turnover in pressing 
department, from three out of .en who finished 
training before cooling, now six out of ten is 
the average completing their training period. 
Put another way, half of those who dropped 
before cooling could have qualified as top pro- 
ducing pressers had the plant been air condi- 
tioned. 


@ Absenteeism of other departments dropped from 
about 15 percent to an average of 3 to 5 percent. 
It’s significant that these low absenteeism rates 
are maintained in a plant in which the work 
force is 95 percent female. 


Investment Analysis 


Total investment per manhour amounted to 2.8¢. 
Total owning and operating costs of the air condi- 
tioning system are 49¢ per sq. ft. per year, broken 
down as follows: 27¢ owning (insurance, taxes, princi- 
pal and interest amortized over 20 years) and 22¢ 
operating costs (about $8000 per year). 


Other Benefits 


To dollars-and-cents return, Ship ’N Shore adds 
these tangible benefits from their cooling system 
Investment: 

@ Competitive edge in hiring 

Improved morale 


€ 

® No tardiness at lunch hour. (Employees prefer 
cooled plant cafeteria to outside restaurants.) 

* 


Less garment smudging during handling, due 
to reduced perspiration. 


(Please turn to page 42) 
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Rework rate cut from 12007 to 20% by... 


Super-Clean White Rooms 


For Precision Components 


Part I 


Polaris missile (at right) de- 
pends for its fantastic accura- 
cy on guidance systems made to 
tolerances of ten-millionths of 
an inch. Guidance units must be 
assembled in dust-free condi- 
tions to maintain missile accura- 
cy. Author tells how Autonetics 


designs and uses ‘‘White Rooms’”’ 


by W. R. Jerome* 

Group Leader, Productibility Study Group 
Autonetics Division 

North American Aviation Co. 


concerns everyone from the housewife with 

her dust-cloth to the laboratory technician with 
his microscope. It is an ever-present, and, in this age 
of miniaturization, an ever-increasing factor of preci- 
sion assembly. 

Autonetics designed and built the Mark II Inertial 
Navigation System that is installed in the George 
Washington, the same type Autonetics inertial naviga- 
tion system that guided the nuclear submarines 
Nautilus and Skate on their historic voyages under 
the ice cap of the North Pole, voyages of 1800 
nautical miles traveling for four days and nights 
completely submerged. This type of blind navigation 
calls for the finest of precision instruments — instru- 
ments with manufacturing tolerances of ten millionths 
of an inch. 

Although Autonetics has facilities scattered over a 
forty mile radius, the main plant is located at Downey, 
California, roughly 15 miles southeast of Los Angeles. 
A corporate division of North American Aviation, it 
is one of the largest and most advanced facilities in 
the world designed exclusively for the research, de- 
velopment, and volume production of precision 
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Fig. 1: A view of the Polaris launch during the firing 
of the Polaris missile from the submerged nuclear sub 
marine, the USS George Washington. 
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electromechanics. At the present time we have over 
92,000 employees, spread over 2,000,000 sq. ft. of 
floor space. 

Some of Autonetics facilities include: individual 
development laboratories for each design group . . . 
a comprehensive flight-test facility with a wide range 
of aircraft . . . a continuous-process etched-circuit 
board line for 12,000 boards per week . . . an unusually 
complete environmental laboratory for testing re- 
sistance to temperature, humidity, altitude, salt and 
fog, spray, sand and dust, rain, sunshine, fungus, 
shock, acceleration, and radio-noise interference. 
Perhaps, most important of all, Autonetics has excel- 
lent dust controlled facilities. 

While Autonetics makes a variety of products, our 
major product lines fall into four categories: 


@ First, Inertial Navigation Systems, such as the Mark 
II for the George Washington and other nuclear sub- 


marines, and the guidance systems for MINUTEMAN 
and Hound Dog missiles. 


@ Second, Computers and Data Systems, including the 
Army’s FADAC: Field Artillery Digital Automatic 
Computer. 

@ Third, Armament and Flight Controlsk—NASARR 
radar for the F104 Shooting Star fighter-bomber, and 
the MG-4 fire control system. 

@ Fourth, Industrial Products, which includes 
RECOMP II, a desk-top general purpose computer for 
commercial use. 


To produce these products with their precision 
components and assemblies, Autonetics has had to 
establish dust-controlled areas. Ordinary air has 
about 30,000 particles per cubic foot which are larger 
than 0.5 microns. Factory air has about 50,000 parti- 
cles per cubic foot larger than 0.5 micron. 

These conditions are obviously impossible to 
work in when fabricating products which require 
precision components and assemblies — tolerances as 
close as 10 millionths and clearances on moving parts 
as close as 50 millionths of an inch. 

Consider these tolerances as opposed to the thick- 
ness of a human air —.003 of an inch in diameter, 
or to a particle of face powder, which is the same 
size. The smallest particle visible to the human eye 
is 30 to 60 microns, or .001 to .002 of an inch. 

Precision assembly calls for special assembly 
areas— areas of controlled humidity, dust particles, 
and temperature. A 20° temperature change will 
cause a 10 in. aluminum part to change size by more 
than .002 of an inch. Precision tolerances obviously 


*Mr. Jerome is a graduate manufacturing engineer, Uni- 
versity of Minnesota, a graduate of the U.S. Naval 
Academy with the rank of Commander in the inactive 
reserve. He designed and supervised construction, oper- 
ation and maintenance of North American’s first “dust- 
free” room in 1953 and has been active in this work since. 
He is also an industry consultant in Dust-Free room 
design. In his present capacity with Autonetics he is 
working on advanced manufacturing methods for high- 


sang production operations two to three years in the 
uture, 
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Fig. 2: Schematic drawing of a typical side view showing 
air flow in a dust controlled room. 


cannot be obtained or held outside of a constant 
temperature room other than by a trial and error 
method which is unreliable, time consuming, and 
costly. 

Autonetics has —at the present time —four dust- 
controlled areas which have a combined total floor 
space of 43,000 square feet, or about one acre of 
dust-free space. This includes 17 assembly or working 
rooms, plus paper workrooms, man-cleaners, parts- 
cleaning rooms, locker rooms, and reception rooms 
for 375 first shift personnel. 

In these rooms we do the mechanical assembly 
and repair of precision gyros, velocity meters, ac- 
celerometers, inertial distance meters, and computer 
memory units. Also, gyro filling operations, cleaning, 
inspection, reclassification and storage of precision 
bearings, and their assembly into designed units and 
similar precision operations. 

All air enters the room through a perforated false 
ceiling (Fig. 2) which diffuses the air gently down- 
ward; exhaust air leaves the room three inches above 
the floor all around the room. The slow downward 
motion of the clean incoming air tends to keep the 
dust down below bench level. One piece of electrically 
grounded linoleum covers the floor. All painted sur- 
faces are finished with epoxy paint. 

Lights are flush in the ceiling and give 100 diffused 
foot candles at the bench level. 

Fig. 3 shows the floor plan of a dust-controlled 
area and the air flow. All dust-controlled areas are 
slightly pressurized so that any air leakage through 
the air locks is outward. The innermost room (the 
cleanest one) carries the highest pressure. The air 
pressure decreases room by room to the hallway, 
locker rooms, man-cleaner and reception room to nor- 
mal pressure outside the reception room door. 

If you were to enter the areas (Fig. 4) you would 
open the door into the first air lock (reception room) 

(Please turn to following page) 
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(Continued from preceding page) 


where a noticeable outgoing breeze of air lightly 
dusts you off. You are walking on corrugated mats 
and tac mats. Coats and personal effects are left in 
this area. If you've been approved by the Plant 
Superintendent, Plant Manager, or Vice President, 
the door to the next area is unlocked for you by the 
receptionist. If approval hasn't been obtained from 
one of these three men, you don't get in. 

Assuming you have got past the controlled door 
with its accompanying outgoing breeze, you are re- 
quested to use the shoe cleaner and have the top, 
sides, and bottoms of your shoes brushed and vacu- 
umed. Washroom and drinking facilities are provided 
in this area. 

The next air lock is a man-cleaner where you are 
air-showered for 30 seconds from top to bottom, with 
a dry, clean blast of 30 mile-an-hour wind. Next you 
are in the fourth air lock, the locker room, where you 
don a nylon or orlon lint-free smock and head cover. 
These garments are vacuumed clean daily and washed 
with special handling every three days. These are 
packaged in sealed plastic bags and stored only 
in this area. 

Ideally you would next pass through to a second 
man-cleaner, the fifth air lock, which would be the 
same as the first man-cleaner, and then into the sixth 
air lock which is a “glass” hallway with doors leading 
directly to the dust-controlled assembly areas. 

In the assembly area _ itself, workbenches 
are aligned end-to-end across the room, with utilities 
piped in under the bench, so that the layout is semi- 
permanent. The electrical conduit is “Wire Mold” 
No. 3000 and will carry up to 20 different kinds of 
electricity. The wire can be broken at the end of 
any bench—as can the vacuum, nitrogen, helium, 
and hydrogen lines. All of these have take-offs for 
each bench. 


Air Conditioning System 

The air conditioning system in the dust-controlled 
rooms operates 24 hours a day, 7 days a week. It 
provides a plus or minus 14° temperature, a relative 
humidity between 25 percent and 40 percent, and a 
dust concentration below 10 particles over 0.5 micron 
in size per cubic foot. Pressure in the controlled areas 
is kept at about 14 in. of water above the pressure 
in adjacent areas. 

The air filtering is done by two to three banks 
of filters. The first bank of filters is 10 or 12 gage 
mechanical type; the second bank is an automatic 
(or self-cleaning) electric precipitation; the third 
bank is a sub-micron filter. To this system a water 
wash or mechanical, 85 percent filter may be substi- 
tuted for the electric precipitation and, in some cases, 
it may be substituted for both the first and second 
banks. 

Filters are used at about 80 percent of their rated 
capacity. They are changed when they are dirty as 
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Fig. 3: The floor plan of a dust controlled area and the 
air flow. All dust controlled areas are slightly pressurized 
and air leakage through air locks is outward. 
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Fig. 4: Schematic drawing of a dust controlled area 
showing traffic flow. 


determined by the pressure drop across the filter. 
The pressure drop is measured with a permanent type 
installation of a differential pressure gage across each 
bank of filters. 

If the air conditioning system fails, or has to be 
shut down, the room must be evacuated until the 
system has again been operational for at least one 
hour, the room mopped out, and the dust count down 
to normal. No standby equipment is considered 
necessary. 

The air conditioning system must maintain a posi- 
tive pressure in all rooms and air locks. Pressure is 
maintained by means of weighted louvers in the doors 
and pressure-regulated electrically-operated shut-off 
vanes in the return air ducts. The room should be 
able to seal itself automatically closed in case of 
breakdown. About 25 percent fresh “make up” ait 
is continually added and a complete air change is 
made every six minutes. Any exhaust system in the 
room must be compensated for by an increase in 
“make up” air. Powered exhaust systems in the dust- 
controlled room, such as are normally used with a 
cleaning hood, should be held to a minimum; they 
are probably unnecessary since the room is pressurized. 

Our dust-controlled areas are classified alpha- 
betically in a descending scale, as shown in Table I. 
Numerous Autonetics drawings and _ specifications 
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delineate these classifications, but, for our purposes, 
they fall into these seven categories. 
1. Class “A” Dust Controlled Area. This is a 
metal and glass-enclosed cabinet within a Class “B” 
room. Maximum dust-free conditions prevail. The 
equipment supporting the cabinet is capable of 
three-tenths of a micron filtration with over 99 percent 
efficiency. An example of a Class “A” area would be 
a steri-shield cabinet inside a dust controlled room. 
Dust counts are taken every four hours of occu- 
pancy, or oftener. At no time when the area is being 
used for fabrication or assembly of precision parts, 
shall the dust count exceed 200 particles per cubic 
foot over 0.5 micron in size. 
2. Class “B” Dust Controlled Area. This area 
requires maximum dust-controlled conditions obtain- 
able with commercially available equipment and ma- 
terials. Precautions include using airlocks, lint-free 
outer clothing, two or three banks of air filters, con- 
trolled entry, ball-point pens and dust-and-lint free 


Y res | 


paper, pressurized rooms, and every practical means 
to further reduce dust concentration on a continuous 
basis. 

Dust counts are taken at least once every 8 hours 

of occupancy. Maximum dust count must not exceed 
200 particles per cubic foot larger than 5.0 micron 
in size. 
3. Class “C” Dust Controlled Area. This is an 
area of good dust-free conditions. The same require- 
ments as Class “B” dust-controlled area exist except 
that filters capable of only five micron filtration are 
required. 

Dust counts are taken at least every other working 
day. Maximum dust count is not to exceed 500 
particles per cubic foot larger than 5.0 micron. 

4. Class “D” Dust Controlled Area. Some dust- 
controlled conditions exist here. These conditions are 
obtainable with filters capable of 10 micron filtration 
and with the enforcing of extra good housekeeping 

(Please turn to following page) 


TABLE 1—ROOM CLASSIFICATIONS 


Dust—Humidity—Temperature Controlled Areas and Combinations 


Particle 
Count Temper- Temper- 
Per Cu. ature ature Air 
Foot Particle Con- Toler- Relative Locks Special Special 
Class Notto Size trolled ance Humidity Cleaner Outer Regu- 
Area Exceed (Micron) At (F) (F) (Percent) etc. Garments lations Remarks 
A 200 0.5* 70 Yes Yes Yes Class A—Dust 
Controlled Area 
B 200 >” 70 Yes Yes Yes Class B—Dust 
Controlled Area 
Cc 300 5* 70 Opt. Opt. Opt. Class C—Dust 
Controlled Area 
D 1000 10O* Class D—Dust 
Controlled Area 
T-] mf Class M—Close 
Temperature Controlled 
Area 
T-5 5) Class N—Temperature 
Controlled Area 
H Below Class O—Maximum 
Max. Humidity Controlled 
of 50 Area 
AHT-1 200 0.5 70 +] Below Yes Yes Yes Dust. Maximum 
Max. Humidity and Close 
of 50 Temperature Controlled 
Area 
BT-5 200 5 70 5 Yes Yes Yes Dust and Temperature 
Controlled Area 
BHT-5 200 5 70 +5 Below Yes Yes Yes Dust, Temperature, 
Max. and Maximum 
of 50 Humidity Controlled 
Area 
AT-1 200 0.5 70 +]. Yes Yes Yes Dust and Close 


Temperature 
Controlled Area 


“And Larger. 
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(Continued from preceding page) 

practices. Dust count does not exceed 1000 particles 
of 10 micron size or larger per cubic foot. Dust counts 
are taken at least once a week. 

5. Class *“T-1” Area. The “T-1” signifies that in 
this area the temperature is controlled so that it does 
not fluctuate more than +1° from the mean level for 
which the system is adjusted. A continuous recording 
of temperature is maintained, with the recording 
equipment checked monthly. 

6. Class “T-5” Area. The “T-5” signifies that the 
temperature is controlled here so that it does not 
fluctuate more than +5 F from the mean level for 
which the system is adjusted. The other requirements 
are the same as for room “T-1.” 

(3 Class “H’”’ Area. The “H” standards for “Hu- 
midity.” The relative humidity is maintained in a 
Class “H” area below a maximum of 50 percent. The 
humidity is continuously recorded and recording 
instruments are checked monthly for accuracy. 
Sources Of Dust 

The real problem of dust comes not from the air 
which is circulated into the dust-controlled area, as 
this has a dust count of less than 10 particles 0.5 
micron size or larger, but from the constant traffic 
in, about, and out of the room. 

In any one of our A-, B-, or C-class dust-controlled 
rooms, we can show nearly “O” dust count when the 
room is empty of personnel, and a dust count of only 
50 when there are five to six people in the room. 
But occasionally we have to shut down a room be- 
cause we go over our allowable maximum of 200 
particles. Why? Because of the dust from the people 
and the parts coming into the area. This is Autonetics 
and every manufacturer's major problem in a dust- 
controlled room. 


Dust Prevention Methods 


The parts half of this problem appears to be 
solved. Parts and their containers are pre-cleaned 
outside of the dust-controlled area with ultrasonic 
vapor degreasers or chemicals, using a spray or 
brushes as necessary. Only after this cleaning are the 
parts packaged for the dust-controlled room. Parts, 
tools, and other equipment being moved into a dust- 
controlled area are specially processed in accordance 
with rigid Autonetics specifications. 

When the parts have completed this preliminary 
cleaning and packaging, they are taken to the dust- 
controlled area and placed from the outside into a 
special double air lock (Fig. 5). All communication 
is conducted via inter-com to prevent unnecessary 
passage into the dust-controlled area. The double 
windows are never both opened at the same time. 

From here they pass into an inside parts wash or 
preparation room where they and their containers are 
thoroughly vacuumed (Fig. 6). Some parts are 
further washed with a filtered naphtha or alcohol 
spray and protected as necessary. All parts which are 
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not for immediate use are stocked in covered cop 

tainers for the next day’s use. aL 
A third cleaning may be administered in the dusk 3m 

controlled room itself. A Freon TF ultrasonics or g 

vapor degreaser may be used on some parts for fing) WM 

cleaning and to remove fingerprints immediately prior 

to cementing. All precision parts are closely inspected 1 


? am 


- © 


with a microscope just before final assembly for any A | 
remaining dirt or dust. Hii 


So the parts half of the problem is reasonably well # 
controlled. But how do you lick the other half of 
this problem — the personnel? We all have people who 
have to come and go — there are some filtering prob. 
lems even the dust controlled areas can’t handle 4 


Next month Mr. Jerome will discuss personnel 
training, dust count procedure and the results of con 
structing the described super-clean areas. 


Fig. 5: Inter-com system used for all communication in 


Cc 
dust controlled areas to prevent unnecessary passage a0 
into the areas. The double windows are never both 
opened at the same time. 


q 
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Fig. 6: After parts have been thoroughly vacuumed ca 
they are further washed with a filtered naphtha oF at 
alcohol spray and protected as necessary. 
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50° Hot Gas From Eleetrie Steel Melting Furnace Cleaned By ... 


wen me 
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Glass-Fabric Baghouse 


dollar expansion program at Bethlehem’s Seattle 

Plant was the elimination of five old 50-ton open 
hearth steelmaking furnaces and the installation of 
two new 100-ton electric arc furnaces. These are 
top-charged with cold steel scrap and have 20-ft. 
diameter shells. 

Types of steel produced are rimmed, semi-killed 
and killed. Grades cover the full range of plain 
carbon as well as some low alloy steels. Three, and, 
at times, four charges are required for the usual heat, 


[: THE RECENTLY COMPLETED multi-million 
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by Harold Schubert 
Plant Engineer 
Bethlehem Steel Company 


the first charge weighing about 50 tons and subse- 
quent charges being successively smaller. Each 
furnace is tapped approximately every four hours. 

Shortly after the first electric furnace was placed 
in operation in 1958, it became apparent that very 
effective dust and fume removal from the furnace 
gases was necessary. 

During the melt period analysis showed that 
fume-dust emissions contained non-hygroscopic solid 
particles and that the average grain load varied from 

(Please turn to page 42) 
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View of American Cyanamid Co.’s new aniline manufac- 
turing facilities at Willow Island, W. Va. Plants such 
as these require careful design of ventilating systems 
to maintain employee health. 


Dust At 
Bag Fillers 


By William V. Andresen 
Chief Industrial Hygienist 
American Cyanamid Co. 


Complete data for ventilation of bagging and 
weight adjustment operations employing auger, 


impeller, fluidized, 


valve type bags which are placed onto a 

filling spout or filling tube on a bagging 
machine. During the bagging operation, dust may 
be evolved from the bag when air in the bag is 
displaced and may also be created by product spilling 
from the bagging spout after the bag is removed. 
Several types of valve pack bag packers are manufac- 
tured. One type employs an augar or screw installed 
in the spout. Material is conveyed into the bag by 
the rotating action of the screw. 

The impeller type packer employs feeder blades 
on a shaft. These blades force material through the 
filling tube into the machine. 

A relatively new fluidized type packer uses air to 
fluidize the material to be packed to the point where 
it flows through the filling tube. 

In the belt type packer, material is fed onto an 
endless belt which presses against a grooved pulley. 
The pulley rotates at a high speed and the material 
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and belt type packers. 


is discharged at a tangent to the pulley through 
the filling tube. 


Control Air Volume 


Some manufacturers of augar, impeller and fluid- 
ized packers either supply hoods or recommended 
hood designs and specify control air volume. These 
designs usually provide satisfactory control of the 
dust caused by the displacement of air from the bag 
but do not effect control of dust caused by spill ot 
drippage from the filling tube. Where highly toxic 


WILLIAM ANDRESEN is chief indus- 
trial hygienist for the American Cyan- 
amid Co. A graduate engineer, he # 
vice chairman of the Bergen County, New 
Jersey air pollution control committee. 
He is also a delegate from the National 
Safety Council to the American Standards 
Association committee Z-9 on industrial 
ventilation. He is a member of the Ameri 
can Industrial Hygiene Association. 
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or irritating dusts are packed, it is advisable to use 
a hooded enclosure such as is shown in sketch #1. 
The enclosure will provide control of the dust escap- 
ing from the bag as well as containing spillage and 
drip from the filling tube. A control velocity of 125 
fpm will usually provide satisfactory control. The 
hood design shown in the sketch shows a drawer in 
which spilled materials are contained during bagging 
operations. The drawer provides an easy way to 
remove material from the hood. 


Belt Type Packer 


Control of dust created during bag packing with 
a belt type packer is often accomplished by exhaust- 
ing air directly from the packer housing. The manu- 
facturer of the packer usually specifies the control air 
volume required and this volume usually effects 
satisfactory control. However, again there is no pro- 
vision for control and containment of spilled material. 
Sketch #2 shows a hood design which combines venti- 
lation of the packer housing with a hood enclosure 
to provide control of spilled material. This design is 
especially desirable when packing of extremely 
irritating or toxic products is performed. Although 
not shown in the hood sketch, a tray or drawer to 
contain and collect spilled material may be included 
as part of the design. A control velocity of 125 fpm 
will usually provide satisfactory control of dust. The 
air volume utilized for exhausting the packer housing 
may be considered as part of the volume necessary 
to provide the hood enclosure face velocity. 


Bag Weight Adjustment 


In many valve bag packing operations, it is neces- 
sary to make final manual bag weight adjustment 
operations either to insure that the customer gets 
the weight of product he is paying for or in the case 
of high cost products that the bags are not overweight. 

During weight adjustment operations, dust is 
liberated from the container in which material for 
adjustment is contained and from the bag itself. 

Sketch #3 shows a hood enclosure which may be 
utilized to control dust from both of these sources. 
The bag is placed upon an adjustment scale with the 
valve extending into the hood enclosure. A control 
velocity of 125 fpm will usually provide satisfactory 
control of dust liberated during weight adjustment 
operations. 


Shot Type Ventilation 


Slot type ventilation will also provide satisfactory 
control of dust from bag weight adjustment oper- 
ations. Slot hood are provided for the bag valve and 
for the container in which material for adjustment 
is stored. The hoods should be located as close as 
is feasible to the operations. The control air volume 
requirement may be determined by multiplying the 
area to be controlled by 150. Sketch #4 shows the 
application of slot hood ventilation. awe 
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Fig. 1: Hood for auger, 
impeller, and fluidized 
packers. Hood is used 
on single packers and 
a drawer to catch 
spilled material is pro- 
vided. Control velocity 
of 125 fpm_ should 
be maintained across 
hood opening. 


DUCT TO FAN. TRANSPORT 
VELOCITY 3500 - 4000 FPM. 


DUCT TO BAG 
PACKER EXHAUST. 
TRANSP 


VELOCITY 3500 - 
4000 FPM. 


BAG PACKER ” a 


HOOD OPENING 
CONTROL VELOCITY 
125 FPM. 


HOOD ENCLOSURE 


Fig. 3: Typical hood 
for control of dust dur- 
ing valve bag weight 
adjustment. Scale is 
located next to open 
side of hood and the 
bag valve is inserted 
into the side opening. 
Weight adjustment is 
made from the reser- 
voir. A control velocity 
of 125 fpm should be 
maintained across the 
hood opening. 


DRAWER TO 


DUCT TO FAN. TRANSPORT 
VELOCITY 3500 - 4000 FPM. 


Fig. 2: Typical hood 
enclosure for the con- 
trol of dust during bag 
packing from _ belt 
packers. A drawer 
may be provided to 
contain spillage. 


RESERVOIR FOR 
ADJUSTMENT MATERIAL 
HOOD OPENING 

VALVE IS INSERTED 

IN SIDE OPENING 


Fig. 4: Alternate meth- 
od for control of dust 
liberated during bag 
check weight oper- 
ation. Slot type venti- 
lation is used for con- 
trol at both the bag 
and make up drum. 
Hood at bag should 
be located so that the 
bag may easily be 
positioned close to it. 
Control volume _ re- 
quired = 150 X area 
to be controlled. 
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Practical ways to handle... 


Dust Collection 


Methods For 


Steam Power Plants 


Part Il 


Specific data on the characteristics 
of flyash particle size and abras- 
iveness; combining mechanical and 


electrostatic dust collection units; 


and the cost factors to be consid- 


ered when doing so. 


size distribution of flyash close- 

ly follows the so-called loga- 
rithmic probability law, which 
means that there is a predominent- 
ly greater proportion of fine than 
coarse particles. Chart No. 1 shows 
some typical particle size distribu- 
tions for flyash from various types 
of combustion equipment. From 
this chart it is readily apparent 
that cyclone firing and pulverized 
coal firing produce finer flyash than 
when coal is burned only partially 
in suspension as on a spreader 
stroker, or on grates as with 
underfeed and chain grate stokers. 

The characteristics of particles 
of different size in flue dusts tend 
to exhibit variations that are 
significant. Flyash under 20 to 40 
microns in size tends to form stable 
agglomerates and to adhere to sur- 
faces. Flyash coarser than this 
does not and its presence tends to 


|: HAS BEEN FOUND as a rule 


*Mr. Gould is a regis- 
tered professional engi- 
neer in N.Y., a member 
of: Air Pollution Control 
Assoc., Amer. Soc. for 
Testing Materials, Nat'l. 
Soc. of Professional Engi- 
neers, Amer. Soc. of 
Mech. Engineers, N.Y. 
State Society of Profes- 
sional Engineers, Inc. 
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Fuel 


reduce cohesive and adhesive prop- 
erties. It is the finer flyash which 
tends to cause plugging in cen- 
trifugal collectors and it is the 
finer flyash which tends to be diffi- 
cult to remove from the plates of 
electrostatic precipitators. 

There is a rough correlation be- 
tween carbon content and coarse- 
ness of flyash in any given plant. 
Coarse flyash and high carbon con- 
tent go together. The effect of high 
carbon flyash in an electrostatic 
precipitator has already been noted. 

The efficiency of centrifugal col- 
lectors which depends on inertial 
forces to separate dust from the 
gas generally falls off sharply be- 
low about 15 microns. Observation 
of the typical flue dust size dis- 
tributions in Chart No. 1 will show 
that for the curves presented, 65 
percent of the dust from this 
cyclone furnace would not be col- 
lected effectively and that about 
40 percent of the flyash from this 
pulverized coal unit would fall in 
this same region. 

The specific gravity of flyash 
is related to particle size as well 
as to its structure and carbon con- 
tent. Larger particles which tend 
to run high in carbon usually have 
apparent specific gravities less 
than one. Finer particles will have 
specific gravities ranging from 1.5 


by 


Low resistance mechanical collector 
used in stoker-fired applications, 
Particles larger than 43 microns are 
readily captured. Particles in the 3 
30 micron range receive 60 percent 
collection. 


Gregory Gould* 


President 
Engineering Co. 


to 3, while very small particles may 
run well over 4. This large varia- 
tion in density between particles 
tends to produce stratification of 
the dust in gas streams. The bulk 
density of flyash varies from about 
30 to 50 lbs./cu. ft. 

Optical properties of dusts are 
also related to particle size. Fine 
particles scatter light in directions 
other than that of the original 
beam and will obscure or reduce a 
light when observed through a 
plume of smoke. The light scatter- 
ing and obscuring potential in- 
creases with specific surface and 
specific surface increases rapidly 
with decrease in particle size. 
Thus fine particles make a smoke 
plume appear much denser than 
coarse particles. It is for this rea- 
son that removal of particles larger 
than 20 microns has little effect on 
the appearance of a plume. It is 
this phenomena which tends to 
make the effluent from a cyclone 
fired boiler chimney look worse 
than it really is. It has been found 
that stack gases must not contail 
more than about 0.05 Ib. of dust 
per 1,000 Ibs. of gas if they are 
to appear essentially clear. 


Abrasiveness 


Flyash is a fairly abrasive mate 
rial. Many of the early reinjection 
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systems on spreader stokers ex- 
perienced severe erosion at elbows 
which sometimes failed in a matter 
of weeks. This abrasiveness also 
causes deterioration of the tubes 
in centrifugal tubular collectors. 
Abrasiveness apparently is closely 
related to the quantity of silica 
and coke in the flyash. White cast 
iron has been found by one manu- 
facturer to be a reasonable com- 
promise between cost and resist- 
ance to abrasion as a material of 
construction for tubular centrifu- 
gal collectors. 


Combining Mechanical and 
Electrostatic Units 


Design advances in electrostatic 
precipitators in the past five years 
has reduced many of the former 
advantages of combined electro- 
static and mechanical collection 
systems. Flat plate electrostatic 
precipitator designs did not retain 
high carbon flyash very well, with 
the result that puffs from the 
stack were a nuisance during soot 
blowing and collector plate rapping 
operations. Precipitator efficiencies 
were relatively low on units which, 
for one reason or another, had high 
carbon flyash. Pocket electrodes 
and continuous rapping have large- 
ly circumvented these problems. 
Another justification for series in- 
stallations was that should the 
electrostatic precipitator become 
de-energized for any reason the 
mechanical collector would still 
remove a major portion of the fly- 
ash. Sectionalized design plus more 
reliable rectifiers have overcome 
this problem to a large extent. 

The removal of particles over 
ten to twenty microns in size from 
the flyash entering an electrostatic 
precipitator tends to result in 
build up of flyash on the discharge 
wires. The ionizing voltage avail- 
able for an electrostatic precipita- 
tor will produce corona discharge 
only from wires up to a certain 
maximum diameter. The accumula- 
tion of dust on high voltage dis- 
charge wires can build up the 
diameter to the point where corona 
will cease. This requires the use 
of high voltage rappers as well as 
collection plate rappers, which 
adds to the cost of the electrostatic 
precipitator construction. In addi- 
tion, increased fan power required 
to operate a series combination has 
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to be taken into account in evalu- 
ating a straight electrostatic pre- 


/cipitator installation, versus the 


alternative series combination. 

Where maximum efficiency is 
desired the efficiency of the cyclone 
collector in relation to particle size 
is a factor. If the mechanical unit 
is placed first it has the oppor- 
tunity to operate on the entire 
spectrum of particle size and will 
develop its full potential for that 
particular dust. The electrostatic 
unit which is not so sensitive to 
particle size will still develop close 
to its maximum efficiency on the 
dust that remains. On the other 
hand if the electrostatic unit is 
placed first, the mechanical unit 
must operate on low concentrations 
of partially classified dust and its 
maximum efficiency will not be 
developed. Where series arrange- 
ments are indicated for steam plant 
work a mechanical unit ahead of 
the electrostatic unit is generally 
preferred. 


Costs 


The cost of collectors and pre- 
cipitators can add appreciably to 
the initial capital outlay for a 
plant. There are so many variables 
in fuel selection, combustion equip- 
ment and collection equipment that 
no pat answers can possibly be 
formulated for the minimum cost 
to own and operate. Furthermore, 
revenues from sale of collected 
material may be possible with cer- 


others and such _ considerations 
could easily tip the balance in 
favor of a more expensive initial 
investment. 

Each individual case must be 
analyzed and all the alternatives 
evaluated. On existing installations 
many alternatives are automati- 
cally eliminated because of limita- 
tions imposed by the existing 
circumstances. This may simplify 
the number of alternatives that 
will have to be studied despite the 
fact that corrective measures will 
probably cost more than would be 
the case with new construction. 

The cost of mechanical collectors 
will generally range between 12¢ 
and 20¢ per cfm delivered but not 
installed, while electrostatic pre- 
cipitators will range in cost be- 
tween 30¢ and 75¢ per cfm de- 
livered, the lower figure applying 
to the larger units. Series mechani- 
cal and electrostatic installations 
often run well over $1.00 per cfm. 
Mechanical collectors for small 
boilers of 100 hp and under may 
also approach this latter figure. 
Installed costs on new construction 
will run about 1.5 times delivered 
costs. On existing plants, installed 
costs can double and triple basic 
equipment costs. Because of this, 
the flue gases from existing instal- 
lations should be carefully sampled 
and all the characteristics of the 
flyash accurately determined so 
that designs may reflect the, specific 
requirements of the plant and thus 


tain arrangements and not with minimize costs. leet 
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What you should know about 


Electrical Requirements 


Of Electrostatic Prectpitators 


Factors considered include...the selection 
of precipitator switchgear, instrumentation 


of precipitator equipment, 


and the eco- 


nomics of achieving the efficiency desired. 


OW THERE IS A DEGREE 
N« choice in the selection of 
switchgear. Traditionally, 
precipitator switchgear has been 
similar to power plant and sub- 
station switchgear. In the early 
days of precipitator development, 
designers merely used what com- 
mercial equipment was available 
and power plant switchgear filled 
the bill since it was designed for 
high voltage conditions. The fact 
it was overdesigned from the stand- 
point of the current carrying ca- 
pacity did little to effect modifica- 
tions since the switches worked, 
and engineering talent was needed 
in other phases of development. 
Early switchgear was of the 
multi-unit, two or three-position 
single-blade type and much of it 
is still in use. It is air cooled, and 
if installed outdoors is housed in 
a structure of its own for protec- 
tion against the elements and for 
safety reasons. If installed indoors, 
it is caged to protect personnel 
from the high voltages present. 


In the March issue of AIR ENGI- 
NEERING, page 31, Mr. Nagel dis- 
cussed the electrical requirements 
to be considered in the selection 
of an electrostatic precipitator in- 
cluding: gas volume; corrosive- 
ness; temperatures; type of dust 
involved; location; and outdoor 
ambients. 
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Vertical, rotary-type air switch- 
gear was eventually developed for 
use with outdoor air-cooled me- 
chanical rectifiers, and was mount- 
ed in a _ superstructure on the 
transformer-rectifier. By coupling 
two four- position, single - blade 
switching units together, and oper- 
ating them with a single handle, 
half-wave, full-wave, and ground 
switching was achieved. 


Compartment Enclosed Units 


The compartment-enclosed units 
were made comparatively safe by 
means of key interlock systems. 
However, the possible failure of 
porcelain insulators due to me- 
chanical shock is a detriment, as 
is the use of flexible jumper con- 
nectors between mechanically mov- 
ing parts for positive ground-circuit 
protection. Therefore, from a safety 
standpoint, air switchgear leaves 
much to be desired. 

Space-wise, the coupled arrange- 
ment of the vertical air switch 
makes a distinct saving over the 
substation type of switch previ- 
ously used. However, the cabinet 
required for the coupled units is 
somewhat larger than required 
where only a ground or two-posi- 
tion selection is necessary. Flexi- 
bility is limited to the possible com- 
binations of the four 90 degree 
positions of both switches. 

Maintenance is necessary with 


by L. L. Nagel 
Chief Electrical Engineer 
Buell Engineering Co., Inc. 


all switchgear exposed to the air. 
When mechanical rectifiers are also 
used, corrosive conditions are in- 
tensified by the presence of ozone. 
With respect to cost, air switchgear 
is more expensive than switchgear 
which is immersed in oil within 
the transformer-rectified tank. 


The safety of oil-immersed 
switches, either when immersed in 
the same compartment as_ the 
transformer-rectifier or when used 
as a separate unit in conjunction 
with an air-cooled tube-rectifier, is 
excellent. 


The oil immersed switch requires 
less space for electrical clearances 
and thus allows for multi-deck 
design and a greater number of 
switching operations per unit than 
comparable-sized air switches. New 
inorganic construction and adhe- 
sive materials, such as epoxy 
resins, play an important part in 
reducing the size of oil immersed 
switchgear. 


Multi-Position Double-Break 
Design 


By the use of the multi-position 
double-break design (Figs. 1 and 
2), units in either single or multi- 
deck combinations permit switch- 
ing operations that are almost 
unlimited in scope. 

Maintenance requirements for 
the oil immersed units are largely 
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limited to routine tests of the 
insulating medium for dielectric 
strength. 

Production of these units on a 
quantity basis has brought the cost 
far below that of comparable air 
switchgear, although initial costs, 
as with all newly designed equip- 
ment, was high. 

Ruggedness of design and oper- 
ational life, after initial design 
problems were solved, has been 
extremely satisfactory in all re- 
spects. 

Investigation into the use of 
switchgear in which switching ele- 
ments are contained in a vessel of 
high pressure gas, indicates this 
method cannot compete price-wise 
with the fluid immersed design due 
to the cost of the pressure vessel 
and the standby supply of gas that 
is needed. However, the use of 
sulphur hexafloride, or other gases 
of a similar nature, offers a distinct 
future possibility for gas pressure 
type switches. The advantage of 
weight reduction, and the low cost 
of gas vs. fluid, plus the possibility 
of further reduction in container 
size, justifies further efforts on the 
part of manufacturers in trying to 
perfect a practical design using 
this medium of insulation. 


High Voltage Cable 


The high voltage cable leading 
from the switchgear to the precipi- 
tator electrodes is usually of either 
the hollow-core oil-filled type or 
the pipe-conductor-and-guard-run 
type. The desirable dry-type high- 
voltage flexible conductor has 
found only limited use in the 
precipitator field due primarily to 
unusual cable experiences associ- 
ated with the .1 to 100 micro-sec- 
ond high-frequency feedback en- 
countered in precipitator operation. 
As a step forward in the more 
complete control of this undesir- 
able characteristic, air and oil- 
immersed chokes have largely re- 
placed the non-inductive resistance 
type suppressors, but further de- 
velopment is required before the 
problem can be considered solved. 


Emitting Frames 


Emitting frames are the frames 
which support the electrodes carry- 
ing the d-c voltage that charges 
the dust particles as they travel 
through the collector. Today in 
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some instances they have a linear 
electrode footage greater than 
twice the maximum previously 
thought possible. Frame-support 
insulators of higher dielectric 
strength, and improved emitting 
electrode design have contributed 
largely to this increased electrode 
footage. Also, simplified emitting- 
frame construction and collecting- 
plate design, have facilitated accu- 
rate alignment of these compo- 
nents, thereby eliminating a fre- 
quent objection against the use of 
large emitting frames. With the 
development of the silicon rectifier 
it has been possible to develop 
power packs which are capable of 
energizing one or more of these 
emitting frames under all condi- 
tions. The desirability of having 
less electrical units to power the 
same precipitator cannot be empha- 
sized too strongly. Modern HV 
switching and reliability of rectifier 


operation permits considerable re- 
duction in the number of power 
packs required for a given precipi- 
tator. 

A precipitator comprising a num- 
ber of precipitator emitting frames 
in series, should be designed so 
that power packs energizing suc- 
cessive frames are of the same 
capacity. That is, emitting units 
nearest the process should be of 
larger linear size than successive 
units due to extreme differences in 
dust loading of the gases as they 
pass through. However, if succes- 
sive emitting units must be of the 
same linear size, then larger rated 
power units are necessary for 
successive emitting frames. At 
this time it is felt insufficient data 
is available to set a definite power 
requirement ratio between the 
primary and successive emitting 
frames. But, a study of installa- 

(Please turn to following page) 


Fig. 1: Schematic drawing of the multi-position double break design, units in 
either single or multi-deck combinations permit unlimited switching operations. 
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Electrical Requirements For 
Electrostatic Precipitators 


(Continued from preceding page) 
tions for one industrial process 
indicates an approximate power 
ratio for successive frames of equal 
size approaching a value of 3:2 
where uniform inlet grain loading 
and gas distribution is achieved. 
When the inlet grain loading is 
subnormal (less than 0.5 grain per 
cu. ft.), this ratio should be in- 
creased to as much as 2:1. In most 
installations the physical character- 
istics of the product will not affect 
the approximate ratios given. 
There have been occasional excep- 
tions to the values expressed. 
For example, differences in process 
methods within an industry may 
sometimes require different power 
requirements for different series 
installations handling the same 
product. Wherever extremely high 
collection efficiencies are not re- 
quired, it has been found economi- 
cally desirable to construct precipi- 
tator units with parallel rather 
than series arrangements, in which 
case the units have equal capacity 
power packs. 


Instrumentation 

For many years instrumentation 
for precipitator equipment has 
been limited to the measurement 
of incoming a-c current and volt- 
age. With the advent of the tube 
rectifier this important aspect has 
been expanded to include measure- 
ment of the d-c precipitator cur- 
rent and in some instances, through 
a voltage divider, the average d-c 
precipitator voltage. In some cases 
indicators of filament hours of op- 
eration and filament voltage have 
also been included. 

Measurements of a-c and precipi- 
tator currents have considerable 
value in checking the high voltage 
electrical connections and oper- 
ation of the particular unit ener- 
gized. But the use of a high volt- 
age d-c voltmeter will tend to lead 
one to erroneous data with respect 
to actual effective precipitator 
power. It reads the average d-c 
value of the resultant precipitator 
wave form which is not an accurate 
indicator for calculating the effec- 
tive precipitator power. The use 
of a peak-reading voltmeter is of 
considerable value in checking 


actual precipitator power and power 
pack efficiency; the value of the 
a-c voltmeter now used is so limited 
that serious consideration should 
be given to eliminating it from the 
control panel and replacing it with 
a peak reading voltmeter. 


Pulse Generation 

The generation of either a full 
or a half-wave pulse from any one 
power pack has been found to be of 
value in practical field operations. 
Rectifiers of both electronic and 
metallic types are commonly de- 
signed so the output wave can be 
changed with ease where such units 
have two HV output bushings. The 
use of immersed high voltage 
switchgear as previously discussed 
has made this conversion a rela- 
tively simple operation. 

Experimental operations in emit- 
ter energization with pulses shorter 
than half and full wave have been 
attempted, but the limited amount 


a a a 
double break 
Single or multi-deck com- 

permit many switching 


Fig. 2: Multi-position 
design. 

binations 
operations. 


of work done plus distribution and 
economic problems involved, makes 
this method questionable for any 
possible increase in precipitator 
efficiency and/or saving in equip- 
ment costs. 


Half-Wave More Productive 
The use of half-wave instead of 
a full-wave pulse is generally ac- 


cepted as productive of a higher 
collection efficiency. One theory 
being that the higher peak voltage 
has a greater tendency to impart 
a charge on dust particles of g 
high resistivity than the compara. 
tive full-wave. This result has not 
been found to be true in instances 
where the characteristics of the 
dust apparently resists even the 
higher level of charge or where the 
higher peak value simply results 
in a higher leakage level of pre. 
cipitator power. The most effective 
use of the half-wave conversion 
from an initial full-wave connection 
is the ability to pulse the connected 
frames at higher peak voltage } 
without the resultant flashover 
that would occur with the fre. 
quency pulse value of the full-wave, 
The use of half-wave has frequently 
resulted in achieving the desired 
collector efficiency after operation 
with full-wave has failed. It must 
be remembered that the average 
power level of a unit is not a true 
evaluation either electrically or 
with respect to collection efficiency, 
as the average power is dependent 
upon the resultant ripple char- 
acteristic of a particular unit under 
the particular gas conditions of the 
moment. The desirability of a 
higher ripple characteristic is only 
proven by comparative tests when 
conducted under relatively similar 
gas conditions. 


Collector Efficiency 

Treatment of the gas by the 
introduction of fluids or small quan- 
tities of other gases may sometimes 
either improve the efficiency of 
collection, or attain the physi- 
ological advantage of a  clean- 
appearing stack discharge. In 
general, a precipitator operating 
below 98 percent efficiency will 
have a visible stack emission or 
plume. In the case of wet process 
cement, especially in cold weather, 
this plume is quite heavy although 
it is comprised mostly of condensed 
water vapor. A glance at the stack 
emission several hundred yards 
distance from the point of origil 
will reveal any dust emission. To 
convince the layman this stack 
emission is mostly condensation is 
difficult indeed. 


Alternate Proposals 
As a further service to its pros 
pective purchasers, most precipita 
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tor manufacturers will offer alter- 
nate proposals and physical ar- 
rangements for consideration. This 
point should be considered if man- 
agement requires their engineers to 
compose a specification setting up 
the various plant and equipment 
requirements before consulting a 
precipitator manufacturer. 


Economics Of Achieving 
High Efficiency 

Consideration should also be 
given to the economics of the prob- 
lem, especially where a very high 
efficiency is desired, although not 
required from either a public rela- 
tions standpoint or from a material 
recovery standpoint. The dollar 
difference between a precipitator 
designed for 97 vs. 99 percent can 
often discourage the immediate 
purchase of a unit which could, at 
the lower efficiency, often meet 
public demands and, at the same 
time, return enough salable mate- 
rial to the process to justify its 
cost. 

The precipitator industry is 
quite unique in that it serves both 
the public and industry to the 
benefit of both. Few fields are in 
such a desirable position, and as a 
net result it has been found that 
manufacturers of dust collection 
equipment will attempt to reduce 
equipment cost to its most advan- 
tageous customer level consistent 
with the particular requirements 
of the industry and public. 4&4 


Use the Communications Cen- 
ter, page 51, to receive more in- 
formation about any product 
advertised, any new literature 
or new product described. Circle 
the number on the postage-free 
card that refers to the item of 
your interest, add your name 
and address and mail. 

To comment, criticize or make 
suggestions about any feature 
article in this issue, use the 
postage-free Editorial comment 
card. 

Also listed in the Communi- 
cations Center are reprints of 
articles from AIR ENGINEERING 
and special reports. Circle the 
corresponding number to re- 
ceive the reprint of your choice. 
If a price is listed, your bill will 
arrive with your reprint or you 
may enclose a check or money 
order. 
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New Ideas On Dust And Fume Control 


New Products: 


John Wood Interphase Flooded-Bed Scrubber 


This unique approach to the removal of fumes, vapors and dust from 
ventilation systems offers a new high in operating efficiency. In fact, 
efficiencies in adsorption and absorption of NO. exceeding 95% and 
of HCl of virtually 100% have been obtained. 


Two horizontal beds operating under flooded conditions break the air 
stream into bubbles 1/16 inch in diameter. Completely surrounded by 
the scrubbing liquid and subject to impaction forces caused by con- 
ay oe — of direction, the bubbles break up. Rapid absorption 
is the result. 


The John Wood Flooded-Bed Scrubber is a compact, integrated unit. 
Construction is corrosion proof and provides easy access for servicing. 


New Engineering: The complete line of John Wood equipment also in- 
cludes Venturi Scrubbers, Multi Cyclones, Involute Cyclones, Fabric 
Filters and combination units. Extensive John Wood laboratories are 
available for advanced research on your air pollution problems. 


New Service: John Wood Air Pollution Control is fully programmed 
from analysis of existing conditions to equipment installation. Fre- 

uently economies result that make the installation self-liquidating 
through lower maintenance and replacement costs. 


Write for engineering assistance or specific product information. An 
air pollution preliminary analysis kit is available without obligation. 


AIR POLLUTION CONTROL DIVISION 


JOHN WOOD COMPANY 


6 NICOLET AVENUE FLORHAM PARK, N. J. TUcker 7-3200 
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Introducing 


THE NEW “LETHERAY” 


GERMICIDAL 
AIR STERILIZERS 


(2537A-ULTRAVIOLET) 


Effectiveness, safety and ease of instal- 
lation keynote the scientific (functional) 
designs of new Letheray fixtures. They 
represent the culmination of 25 years sci- 
entific development and manufacturing 
experience in the field of air sanitation 
equipment by Hanovia, the name synon- 
ymous with ultraviolet for more than 50 
years. 
* 

Protects humans, products and labora- 
tory animals against air-borne infectious 
diseases and contamination. 


ok 


WALL MODEL: Indirect continuous irra- 
diation. 
UNIVERSAL MODEL: Direct or focused 
irradiation. Continuous or intermittent 
operation. 

* 
MOBILE UNITS: Hospital Model, 65 
Watts; Industrial Model, 1200 Watts. 
AIR DUCT STERILIZERS: High intensity 
1200 Watt Sterilizers for exhaust and air 
conditioning systems. 


* 


SAFEGUARDS: Sterile Processing, Pack- 
aging and Research Areas; Cubicles; 
Air-locks; Hoods; Animal Rooms; Hos- 
pital Operating Rooms, Isolation and 
Autopsy Rooms, Wards and Clinics. 


* 


Other famous Hanovia Ultraviolet prod- 
ucts include: Black Light and Analytic 
Lamps, Water Sterilizers, Photochemical 
Equipment (laboratory and commercial), 
Light Sources for Instrumentation. 


* 


Write for information on ultraviolet lamps and 


related equipment. 


Special Products Dept. 
*% ENGELHARD HANOVIA, INC * 


LAM P iviiStTON 
100 Chestnut ‘aaa Newark, New Jersey 
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Air Conditioning At Ship ’N Shore 
(Continued from page 27) 


@ Superior, longer-lasting finishes in pressing 
operation due to lower humidity in pressing 
department. 


Air conditioning at Ship ‘N Shore points up a 
growing trend toward air conditioning in factories 
of all types, notably those above the Mason-Dixon 
line. The benefits of improved employee relations, 
increased production, higher quality products, have 
proved to be real indeed, and, like Ship ’N Shore, 
these plants have found substantial returns realizable 
from their cooling equipment investment. Further 
such articles on the economic benefits of factory air 
conditioning will appear in future issues of Am 
ENGINEERING. kh 


CREDITS 


Consulting Engineer . . . Cronheim and Weger 

Centrifugal compressor . . . Carrier Air Condi- 
tioning Co. 

. Carrier Air Condi- 
tioning Co. 


Air handling equipment . . 


Glass-Fabric Baghouse 
(Continued from page 33) 


1.5 to 3.12 grains per cubic foot. Particulate matter 
from thimble tests was also analyzed. It was found 
that 8.0 percent of this was less than 1 micron in size; 
82.0 percent of 1 to 3 microns; 7.4 percent 3 to 5 
microns and 6.2 percent of 5 to 10 microns. 

The particles are round and elliptical. Specific 
gravity of the particulate matter was found to be 4.16. 

The smallest particle observed was 0.005 microns, 
compared with the average size of tobacco smoke 
particles of 0.2 microns. Several varieties of the 
particles tested had electrostatic charges which caused 
them to flocculate and agglomerate to the magnitude 
of 50-80 microns. 

The particles consist largely of metallic oxides, 
such as iron oxide, calcium oxide, zinc oxide, etc. The 
percentages of these vary, of course, from heat to heat. 

From the company’s various tests and preliminary 
data, basic requirements for controlling the electric 
furnace fume-dust emissions were established. Of the 
material to be extracted, 90 percent was less than 
3 microns, and of this 8 percent was sub-micron. 
The fume temperature varied from 200 to 500° F. 

Selection of appropriate filter equipment was no 
easy matter. Mary types of dust and fume collectors 
were given careful consideration as was the experience 
gained from the electrostatic precipitator at the com- 
pany’s Los Angeles steel plant. Based on these cont 
siderations it was agreed that a bag-house type cok 
lector employing silicone-treated glass-fabric bags 
appeared to have the best chance of success. However, 
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before installing a full-scale unit it was deemed ad- 
visable to test a pilot-size collector for the purpose 
of obtaining certain design data and operating char- 
acteristics. For this purpose, one of the manufacturers 
made available a small test unit. It was installed near 
the base of the fume stack and was tested under 
actual operating conditions. 

Briefly, the filter unit works like a large vacuum 
cleaner. Furnace fume enters through the lower end 
of each vertically suspended bag, and _ particulate 
matter is filtered out as the gas passes through the 
interstices in the silicone-treated glass fabric. 

As the filtering process continues, particulate 
matter builds up, and this, of course, increases the 
resistance to the flow of gas. Therefore, in order to 
maintain high flows through the filter and a minimum 
static head, or back pressure, a cleaning cycle was 
incorporated. 

The load and clean cycles of each section are 
automatically controlled to permit each section to 
complete approximately two cycles of load and clean 
each hour. This is done by reversing the flow pulling 
atmospheric air through the suspended bag, an oper- 
ation that permits dust particles to fall into the 
hopper below the inlet of the bag. 

Based on successful operation of the pilot plant 
after weeks of testing, decision was made to install 
a full-size unit. This was housed in a structure 
38 ft. wide, 57 ft. high and 63 ft. long. 

Installation of the full-size fume-dust filter unit 
was completed early this year, and on the basis of 
its successful operation in the months that have 
followed, it is clear that the plant’s fume-dust problem 
has been solved. In a recent series of articles on air 
pollution by the Seattle Post-Intelligencer, Bethle- 
hem’s Seattle Plant was listed as one of two companies 
which had eliminated smoke nuisances on its own 
initiative. 

Following is a description of this full-scale filter 
unit. 

During the entire melting, refining and tapping 
period, fume is collected from the electric furnace 
through an opening in the roof, then carried down- 
ward through a refractory-lined chamber equipped 
with a series of water spray nozzles. These are 
automatically controlled to maintain a constant fume 
temperature of approximately 500° F. 

The fume then continues through a steel duct, 
7 feet in diameter and 450 ft. long, to a fan rated 
at 90,000 cfm capacity at standard conditions. 

The evacuation system is automatically controlled, 
so as to maintain a negative water column pressure 
of 0.05 to 0.10 inches within each furnace. 

From the fan, the fume enters the main bag house 
distribution manifold under 3 to 5 inches water col- 
umn pressure. Its temperature in the bag house 
inlet manifold varies from 300 to 450° F. 

The bag house contains 792 silicone-treated glass- 


(Please turn to page 45) 
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POWERATED 


FURNACES 
for heating jobs up to 


3,800,000 Btuh 


Oil-fired Powerated 
tubular model with 
separate blower 
cabinet, 


Powerated model with 
cabinet enclosing both 
burner and blower, 


For Commercial, Indus- 
trial, and Institutional 
heating jobs calling for 
fast response and positive 
control, look to Jackson 
& Church for time-tested 
Powerated furnaces. The 
famous tubular design 
has been engineered for 
an even better draft con- 
dition. Electronic safety 
controls are standard on 
most Powerated models. Outputs 208,000 to 3,800,000 
Btuh for oil, gas, dual fuels, or stoker firing. Don’t miss 
the BIG opportunities this BIG line offers. Specifications 
and full details on request. Write today. 


AMERICA'S LARGEST AND MOST 
COMPLETE WARM AIR FURNACE 
De 


12 Oil-Fired Suspended models, 
123,000 to 1,000,000 Btuh 


= - 


Direct-Fired Unit Heater, Floor. 
mounted, suspended, inverted 
models—-400,000 to 4,000,000 
Btuh output. Oil, gas or dual 


fuel. ~ 


| JACKSON & CHURCH 
-&B YORK-SHIPLEY, INC. 
Division of YORK, PENNSYLVANIA 
Pioneers and Specialists in Automatic Heat. Boilers to 600 hp. Furnaces to 4,750,000 Btubi 


[For more information circle #30 on page 51] 
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New School Ventilator Controls 


Air With Full-Damper System 


A new concept in providing posi- 
tive regulation of comfort for low 
budget school classrooms has been 
announced by the Modine Manufac- 
turing Company. 

The new Modine concept controls 
the air, not the water and is ac- 
complished through a unique full- 
damper system. 

Included in the system are: 

@ A face-and-bypass insulated 
damper which directs air through 
and around the heating coil accord- 
ing to comfort requirements; 

@ An insulated anti-wipe damp- 
er which permits complete isolation 
of the coil, eliminating heat pick-up 
from the coil, and also eliminates 
any coil freeze-up; 

@ Indoor and outdoor dampers 
which assure proper blend of fresh 
and recirculated air. 


This full-damper system insures 
temperature control with no delay 
between comfort demand and com- 
fort delivery. Changes in classroom 
temperature and fresh-air require- 
ments automatically change the 
system to maintain pinpoint com- 
fort levels. 

School-Vent heats with steam or 
hot water and cools with central- 
source chilled water. Five sizes up 
to 1500 cfm heating and cooling 
are available. If necessary, cooling 
can be added later. The unit can 
be ceiling or wall mounted, par- 
tially and fully recessed or fully 
exposed. 

According to Cary C. Wilson, 
Modine sales vice president, one of 
the most significant characteristics 
of the system is its inherent econ- 
omies. He said, “While exact com- 


GP-100 . . . a new line of standard-dimensional, precision-crafted work 
tables . . . created after on-the-spot studies of today’s exacting white 


room requirements. 


ALL THE MOST WANTED FEATURES 


e adaptable — fits any space, fills 


re production requirement 


@ durable — rugged steel frame for 


strength, stability, permanence 


@ mobile — equipped with heavy-duty 


industrial-weight casters 


@ sanitary — smooth surfaces, dust- 


trap free for white room use 


@ versatile — efficient clip-on tops 


allow swift changeovers 


@ economical — saves on cost of 


installation, requires no maintenance 


BROCHURE ON REQUEST. LEITCH-HUARD CORP., COMMERCIAL STREET, MANCHESTER, N.H. 
[For more information circle #31 on page 51] 


New PRODUCT OF THE MONTH.... 


NIGHT— 
ROOM UNOCCUPIED 


Overnight, on weekends or dur. 
ing other periods when classroom 
is unoccupied, SCHOOL-VENT 
heats primarily by convection, 
Face-and-bypass (A) and anti- 
wipe (B) dampers are open. Fan 
starts only when temperature 
drops below predetermined set. 
ting. Fan cycles briefly a few 
times nightly. Indoor damper 
(D) is open, outdoor damper 
(C) closed for maximum oper. 
ating economy. 


ROOM OCCUPIED 


During morning warm-up (prior 
to room occupancy), fan starts 
and runs until room temperature 
reaches day-time setting. Through. 
out warm-up, all dampers remain 
in nighttime positions and room 
air is recirculated for maximum 
heat gain. However, with room 
occupied and the temperature 
rising, outdoor damper (C) opens 
to blend proper amount of fresh 
air with room air. At the same 
time, face-and-hbypass (A) and 
anti-wipe (B) dampers auto 
matically adjust to maintain de. 
sired room temperature. 


FULL VENTILATION 


When room temperature contin- 
ues to rise because of solar heat 
gain and body heat of occupants, 
SCHOOL.-VENT's fresh-air damp- 
er (C) and recirculation air 
damper (D) modulate to in- 
crease the proportion of outside 
air... up to 100% if required. 
When SCHOOL-VENT is provid. 
ing full ventilation, the face-and- 
bypass (A) and anti-wipe (B) 
dampers are closed so that fresh 
air completely bypasses the coil. 


parative evaluations are still being 
made, we can foresee system 
economies of at least 33 percent 
over present-day techniques.” 


By pushing a button on the panel 
of the School-Vent it is  push- 
button lubricated with metered 
amounts of lubricant delivered to 
every oiling point. The system is 
orificed to assure equal distribution. 


Modine research has also changed 
and reduced the character of the 
noise normally associated with this 
type equipment. This has _ been 
achieved through “attention in 
total” to the noise factor. 

By utilizing an exceptionally 
quiet two-speed motor isolated by 
rubber pads the noise factor has 
been reduced. Fans are run at low 
rpm and are sized to minimize tip 
speeds, also over-all decibel ratings 
have been reduced. 

According to Modine additional 
School-Vent features include: 

Easy access control panels. 
Hinged control panels open with 
key-lock latches. There are no 
troublesome screws to hamper 
servicing. 

Easy filter removal. No panels 
need be removed to replace the 
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Product Of The Month... 


dirty filter. Just slide out the old, 
slide in the new. 

Spacious end compartments to 
simplify installation and servicing. 
The generous sized end sections 
provide ample work area for piping, 
controls and electrical connections. 


Student-proof cabinets. Special 
die forming construction here has 
enabled Modine to achieve with 16 
gauge metal greater strength than 
the traditional 14 gauge. All sur- 
faces are bonderite treated and 
finished with long-wearing baked- 
on enamel in a choice of six decora- 
tor colors. Front panels are covered 
with attractive scuff resistant 
Vinyl. 

The School-Vent can be used 
with fin-tube radiation for down- 
draft protection along broad ex- 
panses of window wall. 

The entire unit is designed to 
operate with a minimum of con- 
trols and maintenance. le 


To receive more information on 
the Modine School-Vent Product of 
The Month, 


Circle #100 on page 51. 


Glass Baghouse 


(Continued from page 43) 

fabric bags, each 1114 inches in 
diameter and 25 feet long. These 
are made up in 12 sections with 66 
bags per section. Each section has 
a fume inlet valve, a valved connec- 
tion to a negative manifold for 
deflation and cleaning, and a dust 
hopper complete with screw con- 
veyor system to elevator for rail- 
road hopper car loading. 8 


CREDITS 


Bags ... Menardi 4 Company 

Baghouse system design and 
installation Western 
Precipitation Div., Joy Mfg. 
Co. 
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‘= S 56/ = = The “rule of thumb” methods of the inexperi- 
=5 > / = => enced, or the “engineering rules” of an experienced 
ie ae Jos — design, fabrication, and installation firm—which 

a Ss) ae will you select for your dust control problems? 


ae 


‘== Kirk and Blum offers you... 


ENGINEERING—a staff of qualified engineers with 
» proven ability to solve your dust control problems, 
‘== RESEARCH—continuous research on full scale equip- 


~ eet 
=~ 


=> iment, to develop the most efficient systems. 
EXPERIENCE—over 50 years of dust control service. 


very Kirk & Blum installation is based on a complete 
rvice: Design — Fabrication — Installation, backed by 
K & B’s acceptance of One Undivided Responsibility for the 
system to assure your satisfaction. 


ly 
% & 


On your dust control problem consult Kirk and Blum, crafts- 
men in dust control, where fine craftsmanship is appreciated. 
The Kirk & Blum Manufacturing Company, 3130 Forrer St., 
Cincinnati 9, Ohio. 


KIRK « BLOM 1 contrat 


SYSTEMS 


[For more information circle #32 on page 51 reply cards] 
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New Literature 


New Brochure On 
“Infra-Red Gas Heaters’’ 


Lambert Industries has released 
a new brochure on their line of 
Infra-Red gas heaters. 

Brochure lists uses of heaters, 
illustrates the heaters, and gives 
dimensions and Btu/Hr maximum 
input for each model available. 

Also available is a summary on 
“Sizing and Locating Infra-Red 
Generators.” 

Circle #131 on page 51. 


“The Design And Operation 
Of Local Exhaust Systems” 


A 63-page book has been re- 
leased by the American Standards 
Association and sponsored by the 
American Society of Heating, Re- 
frigerating and Air-Conditioning 
Engineers, American Industrial 
Hygiene Association, and the Air 
Moving and Conditioning Associa- 
tion. 


The book details: plant construc- 
tion and layout; exhaust hoods; 
exhaust ducts; air cleaning equip- 
ment; exhausters; construction 
and layout; operation and mainte- 
nance; checking operation of local 
exhaust systems; and revision of 
American Standards. 

Circle #182 on page 51. 


How To Measure 
Rotating Power 


A new 12-page brochure, issued 
by Power Instruments, Inc., illus- 
trates how to measure the torque 
characteristics and speed of motors, 
gear trains, servo mechanisms, and 
potentiometers. The brochure cov- 
ers torque ranges from 14, gm-cm 
to 200 Ib-in. 

It also includes formulas for 
computing power and efficiency 
and methods of using stroboscopes 
and tachometers for analyzing 
rotating motion. 

Circle #133 on page 51. 


Axial-Flow Fans 


Axial-flow fans for heating, coo]. 
ing, ventilating, fume removal, ang 
drying systems, are described jp 
a new 16-page illustrated bulletin 
available from L. J. Wing Mfg, Co, 


Fans with direct-connected mo. 
tors and designs with V-belt drive 
are covered. Features, construc. 
tion details, optional equipment, 
specifications, and tables of capaci. 
ties and dimensions, are included 
in the new bulletin. 

Circle #134 on page 51. 


Psychrometric Chart 


Trane Company has issued a new 
psychrometric chart, designed for 
greater utility and accuracy in the 
selection of air conditioning sys. 
tems and equipment. 


The chart is self-contained and 
provides information needed to 
solve almost all air conditioning 
problems without reference to 
auxiliary material. According to 
Trane, it also reduces error to less 
than one percent. 

Circle #135 on page 51. 


SPLIT-EYELET 
CONNECTORS 


For faster, easier 
connection of spray 
nozzles, branch lines and 
equipment to piping and tubing 
carrying liquids, gases or air up 
to 250 psi. Write for 
Bulletin 93. 


ADJUSTABLE JOINTS 


For easy, exact adjustment of spray 
direction. Made in size 


TO KEEP 


AIR: ENGINEERING 


Coming each month 


for 4%” to 2%" 

pipe in brass, steel 
and stainless 
steel. Write 

for Bulletin 97. 


NOZZLE 


ACCESSORIES _ > 


wi 


-». EASIER INSTALLATION | y 


LINE STRAINERS 


Special non-collapsing screen 
design for pressures up to 125 psi, 
for all pipe lines from %” to 
6” size. Also high pressure 
strainers for up to 5,000 
psi service. Write for 
Bulletin 94. 


FOR COMPLETE 
SPRAY NOZZLE 
», INFORMATION 
>, WRITE FOR 


SPRAYING SYSTEMS CO 


3202 RANDOLPH STREET « BELLWOOD, ILL. 


[Circle #33 on page 51] 


1 Year$3 — 


use the handy subscription card 
in this issue or send your order 


on your letterhead to: 


Subscription Manager 


AIR ENGINEERING 


450 West Fort Street 
Detroit 26, Michigan 


2 Years $4.50 — 3 Years $6 
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New PRODUCTS 


Ultrasonic Cleaning System 
For White Room Use 


Purpose: The new Blackstone 
Corp., Model SG-3 Ultrasonic Sys- 
tem, although primarily for clean- 
ing is also used for dissolving, 
blending, emulsifying, de-aerating, 
and impregnating. 

Features: The SG-3 is available 
with standard interchangeable 
tanks of 4, 5, and 8 gallon capacity 
for increased sonic power density, 
smaller 1, 2, and 3 gallon tanks are 
also available. 

Tank lifts off stainless steel cov- 
ered housing without interrupting 
electrical connections. Low-level 
drain with screw cap, permits 
emptying tank while in operating 
position. 


The patented magnetostrictive 
transducer is constructed of more 
than 200 individual nickel elements. 


The transducer will not heat 
processing fluids when work is be- 
ing done at low temperatures and 
provides maximum sonic output 
even with fluids at temperatures 
up to 400° F. 

Circle #71 on page 51. 


New Face Shield Worn 
With Safety Hat 


Purpose: From General Scientific 
Equipment Company a new face 
shield that is valuable in protect- 
ing eyes, face and under chin area. 
It is adapted to operations where 
splashing is a problem. 

Primary use will be by the chem- 
ical and oil industries and wherever 
full face coverage is required 
against acids, chemical sprays, 
foreign particles and other frag- 
ments. 

Features: Worn with a safety 
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helmet, the shield is lightweight, 
and can be used for pouring, dip- 
ping from vessels, grinding, buffing, 


polishing, bottling, spot welding, 
wire brushing, cleaning, metal 
band sawing and woodworking. 

Full, wide, unrestricted vision 
and audibility is provided by the 
new shield, named “The Mark I.” 
The head gear fits all safety hel- 
mets, and is 16 in. x 9 in. with 
.040 in. thick visor for impact re- 
sistance. Other sizes can be made 
for special applications. 

Circle #72 on page 51. 


New Dual Blower Systems 


Purpose: Reznor Manufacturing 
Company has announced develop- 
ment of new and improved dual 
blower systems for its blower type 
gas-fired unit heaters and its modu- 
lar duct furnaces. 


Features: The dual blower sys- 
tems are used with 250,000 Btu and 
300,000 Btu US Series blower type 
unit heaters, and also with the DSB 
Series packaged blower systems for 
Reznor’s 250,000 and 300,000 Btu 
modular duct furnaces. 


The new dual blower systems 
are powered by a single 14-horse- 
power motor, with the blowers 
mounted on a common drive shaft. 
Two 13-horsepower motors former- 
ly were used to drive the blowers, 

(Please turn to following page) 


NEW crn 


ABSOLUTE Filter 
Vacuum Cleaner 


Safely Handles Sub-Micron 
Radioactive and Toxic Dust 
This new portable vacuum cleaner is 
equipped with a Cambridge ABSO- 


LUTE Filter individually tested for a 
minimum efficiency of 99.97% on 0.3 


micron particles and specially designed i 


to permit its easy removal and replace- 


ment. 


Air is prefiltered through a high- 
efficiency Dacron 
frame assembly which holds the bag 
in full-open position during operation 
and provides for safe removal without 
collapsing and redistributing collected 
dust. The collection tank 
coverable capacity of 1% bushels of 

material and, when used for liquid 
collection, the liquid level can be 
visually, easily and quickly. 
Tank is quickly released for emptying 


checked 


and cleaning. 


Exhaust air is deflected gently up- 
ward and outward around the entire 
perimeter so as not to 
cleaned areas. Hea 
and triple-turbine 
the clean-air side of the ABSOLUTE ! 
filter provides a flow rate of 154 c.f.m., 

-air capacity. Turbo-vacuum head 


is available for blowing fully filter 


air. 


Take advantage of the economy and 
convenience of unitary vacuum opera- 
tion in areas heretofore limited to 
central-system operation. Write for full 


information. 


ag on a special 


has a re- 


disturb un- 
-duty 1-hp. motor 
lower located in 


[Circle #35 on page 51] 
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New PRODUCTS 


(Continued from preceding page) 


which previously were mounted on 
individual shafts. 


Fafnir bearings are incorporated 
as standard equipment in the new 
systems. These bearings may be 
ordered packed with a silicone 
grease which guarantees their 
functioning in environments rang- 
ing from -40° to +300°F. 

Circle # 73 on page 51. 


New Portable Rescue 
Breathing Kit 

Purpose: The American Optical 
Company’s Safety Products Divi- 
sion has started distribution of 


Ambu, a light, portable, rescue 
breathing it. 


Features: The kit is designed to 
open easily and contains a resusci- 
tator to give air and start breath- 
ing again. It also contains a foot- 
operated suction pump to clear the 
breathing passages fast. 


The Ambu_ resuscitator bag 
holds 1,000 cubic centimeters of air 


and will deliver up to 700 cubic 
centimeters into the lungs when 
squeezed. 

Circle # 74 on page 51. 


Electrical Pressure Gauge 
Purpose: Hastings-Raydist, Inc. 
announces a new electrical pres- 
sure gauge. Utilizing an extremely 
small pressure transducer it is suit- 
ed to remote measurement, alarm 
or control of pressure in the range 
of 0-2500 psig. The electrical out- 


i 


put can also be used for recording, 


Features: The pressure gauge 
operates on the noble metal com. 
pensated thermopile principle and 
is intended for use in air ang 
gaseous systems. Operation is from 
115 volt a-c, 60 cycle line. 


Multi-position pressure gauges 
utilizing up to 5 transducers with 
a single instrument are also avail- 
able. Transducers are interchange. 
able without recalibration or ad. 


justment and are priced at $257.50 
complete, extra transducers are 
priced at $60.00 each. 


Circle #75 on page 51. 
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CSSC-1826-CP 


32 Models for Factories « Schools 
Laboratories « : oe © Offices 
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CHAIRS .,. STOOLS 


SPECIAL CHAIRS FOR WHITE 
ROOMS AND DUST FREE AREAS 


e@ All Enclosed Mechanism 

e@ No Oil or Grease 

e All Chrome Plate Finish 

e@ Easily Cleaned 

@ 12 Ga. All-Steel Seat; 14” x 
15% "— Waterfall Form. 
Sand Blast Surface. Adjusts 
18” to 26’. 

@ 12 Ga. Steel Backrest; 6” 
13% ’—with tempered aul 
backrest support. 6 inch 
horizontal adjustment. 
Backrest folds down to make 
easy cleaning. 

e Cast Iron Base; 20-inch 
spread. 1%” steel glides. 
Other White Room chairs with 
so uered plywood seat and 


ss TRIAL Use an AJUST- 
RITE chair for 30 days with- 
— obligation. Prove to your- 
self the many advantages 
AJUSTRITE offers in com- 
fort, utility and economy. 
Write today—we’ll do the rest. 


10 YEAR GUARANTEE 


| JUST LIFT SEAT TO DESIRED HEIGHT 


USTRITE AJUSTO snail ca 


Bowling Green, Ohio | 


~ TAA" M. 
, 157 Regent Street — Cambridge 40, Mass. 
TRowbridge 6-6122 


“IS WHITE ROOM DUST 
YOUR PROBLEM ?”’ 


If so the CLEAN TREAD MAT is the 
answer to your question. The Mat when 
placed in front of the entrance to the White 
Room Area is the perfect trap for walk in 


dust. Easy to clean and maintain. 


THE MIRACLE MAT THAT PICKS UP 
EVERY TRACE OF DUST AND DIRT 


CLEAN TREAD DIVISION 


INSTANTLY. 


of 
P. & C. CORP. 


[Circle #34 on page 51] 
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Hermetic Centrifugal 
Refrigerating Machine 

Purpose: Carrier Air Condition- 
ing has added to their line of prod- 
ucts a hermetic centrifugal refrig- 
erating machine. 

Features: According to Carrier 
the hermetic centrifugal refriger- 
ating machine with 2,000 tons of 
cooling capacity is the largest of 
its kind ever built. 

Circle #76 on page 51. 


Lined Rubber Tubing 


Purpose: Now being offered by 
Pennsylvania Fluorocarbon Co., 


Synthetic 
Rubber 
Cover 


Teflon 
Lining 
Inc. is the new Teflon® lined rub- 
ber tubing for use in a wide variety 


-£ applications, as transmitting 
solvents, chemicals, petroleum 
products, and waste material. 


Features: The Teflon liner is 
available in 4% in. through 1 in. LD. 
sizes covered with 1% in. Neoprene 
rubber. According to Pennsylvania 
Fluorocarbon Co., Teflon tubing is 
unaffected by any commercial chem- 
ical, does not contaminate food or 
fluid stream, has the widest service 
temperature range of any plastic, 
and good dielectric strength (500 
to 2000 volts/mil). 

Circle #77 on page 51. 


Four Way Reversing Valves 


Purpose: New all-metal, four- 
way reversing valves for control 
of refrigerants in reverse cycle air 
conditioning systems, heat pumps 
and hot gas defrost applications 
have been unveiled by General 
Controls Co. 


Features: Designated the “KV- 
44,” the new device features her- 
metic valves with full ported poppet 
type pilot valve and plastic en- 
capsulated coils. The pilot valve is 


mounted to the main valve, per- 
mitting a shift of the main slide 
valve with both low and high sys- 
tem pressures. 


Other specifications are: coil 
voltage, all commercial voltages- 
a-c; continuous coil power require- 
ment, 18 VA a-c, inrush, 29 VA; 
Max. operating pressure differen- 
tial, 500 psi; and min. changeover 
pressure differential, 40 psi. 

Circle #78 on page 51. 


NEW! 


ABC WIRE REINFORCED 


Flexible 
Ventilation 


Tubing 


FOR 99 PLUS % EFFICIENT 
CORROSIVE FUME REMOVAL 


and 


MAINTENANCE FREE OPERATION 


CARPART 


(TYPE CF) 


FUME SCRUBBERS | 


500 cfm to 40,000 cfm Capacities i 


efficiencies on: 

+ CHROMIC A 

“SULFURIC ACID 
99.4% to 99.5% 
* BRIGHT DIP MIX 
99.8% to 99.9% 


For safe, economical removal by suction of fumes, 
fouled air, dust from bilges, manholes, tanks, fur- 
naces, mines, or for blowing in fresh air. Neoprene 
coating is airtight, resists friction, oil, moisture. 
Withstands flexing. Reinforcing wire completely 
covered. Easy to hang and couple. Lightweight— 
only 1/3 of metal duct. 
Flame resistant. Retract- 
able for carrying or 
storage. Also plain tub- 
ing for blowers. 


—Va Cl 
TO AMERICAN 
BRATTICE CLOTH CORP. 


340 King’s Hwy., Warsaw, Indiana 


[For more information circle #36 on page 51] 
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Fabricated 


cceluistiines PVC 


e LOWER ERECTION COSTS! 
e NO MAINTENANCE COSTS! 


Effectiveness due to combination of 4 
stage water curtain with baffled 
impingement and continuous centra 
fugal heavy particle separation. 


For Engineering and Application Data 
on Boltaron PVC Fume Scrubbers and 
Plastic Exhaust Systems, contact... 


Owosso, 
CARPART CORPORATION Mfq Div MICHIGAN 


[For more information circle #37 on page 51] 


49 


a = Sf  —_a ates — a ee eee) 

a . 

. S. 

Be x 

n- = ~ 

L- a 

nd me Zs ot ic 

nd x 

m ¥ 

= 

" Ch wae & 4 

| 

d- ae: 

ee 4 

a” a= - 

a, 

50 

re “4 

: = : 

ee a : 

yy —_ Priiegg : 

a "a 4 = Bo ; ! 

ae re ¢< ed 7 

| + 7 tar a 

4 ' 

a i =? x a 9: 

@ LOWER INITIAL COSTS! ae og 4 x | : 

3 | ; ) a | : 4 : : | | 

: _ Catalog. Bs. , | 

i 

ee a 

= ee = : 

me +i “ait r : SS ie a eh moe F “SE. Pe a pee ee en a 
Be: a a oi 7 a i. = . se 5 L. ra = ¥ B “se a j ie Pa : me, a of 2 Fe 4 


INDEX OF ADVERTISERS 


CLASSIFIED ADVERTISING 


Aerotec Industries, Inc. ........ ee MES 
Agency: Doremus-Eshleman Co. 

Revavent Pan-Co:, Ime. ..<..0600600 * 
Agency: Mariva Industrial Advertising 

ps re re 
Agency: The Sora Co. 

Ajusto Equipment Co. ............. A8 


Agency: Blaco Advertising Agency 


Alnor Instrument Co., Div. of 
Illinois Testing Laboratories, Inc.. * 
Agency: Kreicker & Meloan, Inc. 
American Air Curtain, a Division of 
Universal Match Corp. .......... 10 
Agency: D’Arcy Advertising Co. 
American Air Filter Co., 
MMMM ntats sala, Cig (st xing GS aiesk ae 12-13, & 25 
Agency:  Dewndenen Adv. Agency, Inc. 
American Brattice Cloth Corp....... 49 
Agency: Tri-State Advertising Co., Inc. 
American-Standard Industrial Div... * 
Agency: Ross Roy-BSF&D, Inc. 


Angelica Uniform Co. ............. 22 
Agency: Industrial Advertising Co., Inc. 


Bacharach Industrial Instrument Co. * 
Agency: W. S. Hill Co. 


The Baker Co., Inc. ..... Regs atts * 

Buell Engineering Co., Inc. ........ 9 
Agency: Hicks & Greist, Inc. 

SEO 0 . 
Agency: Melvin F. Hall Adv. , dgmen. Inc. 

(Enron 20 
Agency: Milton Carlson Co. 

NINE pias alas 0a00:85 eaten ob > 
Agency: Shaw Advertising 

Cambridge Filter Corp. ........... 47 
Agency: Richards & Weiss, Inc. 

MUMOR MDS, 55 ccs back sis.0c.s cb e-i0'8s ” 
Agency: Van Handel Advertising Agency 

Carpatt GOEps. «so05.0:00:0< biked Rene caitie 49 

ME NONE 6 co.cc 6 nns.0ie's ainele ees * 
Agency: N. W. Ayer & Son, Inc. 

Catalytic Combustion Corp. ........ 21 
Agency: Tobias, O’Neil & Gallay, Inc. 

The Goeulcote Co., Inc. ............ * 
Agency: Penn & Hamaker, Inc. 

Central Scientific Co. ............. * 


Agency: Marstellar, Richard, 
Gebhardt & Reed, Inc. 


Chemical Construction Corp., 
Gas Scrubber Div. .............. 19 
Agency: Van Brunt & Co. 


Clean Tread Div., 

Merit Paper & Chemical Corp. ... 48 
Connor Engineering Corp. ..... ee 
Agency: William Schaller Co., Inc. 

Controlled Atmosphere Enclosures 


OR eee APE 
Agency: C. J. Herrick Assesiates 
Controlled Environment, Inc. ..... * 


Agency: Culver Advertising, Inc. and 
Walter B. Snow & Staff 


The Ducon Co., Inc. ....... ee ah 
Agency: Sean J. Gallay Adnerticing 
E. I. du Pont de Nemours & Co. 


(Inc.), Textile Fibers Dept. ..... 24 
Agency: Batten, Barton, Durstine & 
Osborn, Inc. 


PF. W. Dwyer: Miz. Ce. .........5.. - 
Agency: Symonds, Mackenzie & Co., Inc. 
Eclipse Fuel Engineering Co. ...... 4 


Agency: Howard H. Monk & Assoc., Inc. 
Englehard Hanovia, Inc., 


Hanovia Lamp Div. ......... aaa: a 
Agency: Stuart Sauls. Aieetiing 

Fashion Seal Uniforms ....... ee 
Agency: Charles J. Charney & co. 

RR OED. oiri'si0!ae.c.oie s\6'¥5 0° * 


Agency: Kenneth B. Butler & Associates 


Genie-Air a A Div. of the 
SRG I, ce nidsncebesesee sie 


Agency: Dozier Rounan oad Co. 


Hartzell Propeller Fan Co. ........ 6 


Agency: Kight Advertising, Inc. 


Heil Process Equipment Corp. .....  * 
Agency: Henry T. Bourne Adv. 


Hoffman Industries, Inc. ........... 8 
Agency: Mohr & Eicoff, Inc. 
Industrial Acoustics Co.., 


a a Inside Front Cover 
Agency: Ritter, — Price & 
Chalek, Inc 


Jackson & Church Div. ‘ 
pe ee 2 eer err 


Agency: Adams Associates, ine. 


Kewaunee Scientific Equipment.....  * 
Agency: Phillipps-Thackeray Advertising 


The Kirk & Blum Mfg. Co. ....... . 6 
Agency: Baer, Kemble & Spicer, Inc. 
Koppers Co., Inc. ........ ; 2 

Agency: ” VanSant, Dugdale & Co. bee. 
Leitch-Huard Corp. ........ ehicanss: em 
Agency: Weston Associates, Inc. 
Liberty Machine Co. ...... aeweae 


Agency: Basil W. Schwarz Associates 


Maxon Premix Burner Co. ........ 23 
Agency: R. J. Poorman & Associates, Inc. 


Metal Textile Div. of 


General Cable Corp. ........... . 

Agency: Hicks & Greist, Inc. 

Mine Safety Appliance Co. ........ se 
Agency: Ketchum, MacLeod & Grove, Inc. 

Morse Boulger, Inc. ............ waa 06 
Agency: Byrde, Richard & Pound 

National Heater Co., Inc. .......... . 
Agency: Johnson-Livingston Advertising Inc. 

Niagara Blower Co. ........... a 


Agency: The Moss-Chase Co. 
Pulverizing Machinery Div., 


American-Marietta Co. .......... . 

Agency: Williams and London Advertising 

Research-Cottrell, Inc. ......... | 
Agency: Michel-Cather, Inc. 

Spraying Systems Co. .........+++: 46 
Agency: Advertising Producers- Associated 

a ee ere as 8 
Agency: Ellington & Co., Inc. 

Stoddard Industries ............... ™ 
Agency: Sene-esap-Bndden & Ballard, Inc. 

Torit Manufacturing Co. .......... . 
Agency: Kerker-Peterson, Inc. 

Travis Fabrics, Inc. ............-. ° 


Agency: Charles J. Charney & Co., Inc. 
Union Carbide Development 


ROBE ese cc sss ecu Inside Back Cover 
Agency: O. S. Tyson & Co., Inc. 


Union Industrial Equipment Corp... 14 


DS. Be. kkk ncaa soo0 * 
Agency: Ralph Gross Advertising, Inc. 


Western Precipitation Div. of 


Joy Tre. GG, és0 eneKiess 
Agency: Hixson & Jorgensen, Inc. 

Palin WOO GG. o.<0isi50 55% acs Kenses ak 
Agency: Pace Advertising Agency ee. 
Waren, WAG scc.cccees , me 
Agency: Arpadi - Sarett  deeseienes 
Worth Chemical Products Co. ...... 15 


Agency: Fuller & Smith & Ross Inc. 


York Corp., Subs. of Borg- 
Warner Corp. ............Back Cover 
Agency: Keyes, Madden & Jones 


*Not advertising in this issue. 


SUUVNTOUUOUEEEEEEEEEOCEOOUOUUCUUUAUUUUUOUUOOOUOOOOONAOOAAAAA NAAN ANNAN 
PROFESSIONAL 3 
SERVICES : 

iz 


STAUUEANANAUANONEONONUAUOEOOGEUONUOOEGOOOOONOOOOOOOUEDOOONUEOOOEOOOUOONI TEE 


LaurEN B. HitcHcock 
ASSOCIATES 
Chemical Engineers 
Industrial Air Pollution Abatement 


L. B. Hitchcock...............Edwin Cox 
John H, Schaefer, Technical Advisor 


60 East 42nd St., New York 17, N. Y. 


RATES—Classified advertising is run jp 
6-point type (this size) under suitable 
headings. Minimum rate $5.00 for forty 
words or less. Extra words .15 each, 
Box addresses, with usual services, count 
as five words. Payment required with 
order. No agency commission, no check- 
ing copies. Closing date first of month 
preceding month of issue. No proofs wil] 
be submitted prior to running, but proof 
will be forwarded for record. No display 
advertising under classified headings, AIR 
ENGINEERING, 450 W. Fort Street, 
Detroit 26, Mich. 


POSITIONS AVAILABLE 


OPPORTUNITIES FOR SCIENTISTS IN 
AIR POLLUTION RESEARCH PRO. 
GRAM: Chemical Engineers—Chemists— 
Industrial Hygienists—are you interested 
in locating, identifying quantifying gases 
and related pollutants with the objective 
of improving the quality of the air we 
breathe?—If so, we’re interested in yon, 
We have a big challenging job to do, 
We are inviting men with appropriate 
scientific and report-writing skills to 
work with us. Salary about $9,000 to 
$10,600, with Civil Service benefits and re- 
quirements. Write Director, ROBERT A 
TAFT SANITARY ENGINEERING CEN- 
TER, 4676 Columbia Parkway, Cincinnati 
26, Ohio. 


MANUFACTURERS’ REPRESENTATIVE 
wanted for industrial dust and fume 
collectors, Exclusive territories. Write 
P. O. BOX 4701, Detroit 34, Michigan, 


MANUFACTURERS’ AGENTS — We need 
many additional agents all over this 
country to sell a most successful wet dust 
collector, manufactured and sold in 22 
countries besides the U.S.A. We have been 
in business for 15 years and have the 
product and the reputation on which to 
expand our business. Only qualified venti- 
lating engineers need apply. Our agents 
have been notified of this advertisement. 
Please reply BOX AE-8601, Air Engineer- 
ing. 


BUSINESS OPPORTUNITIES 


PROFIT-MAKING CARRIER air condi- 
tioning dealership, southern metro area; 
wholesale, retail, complete service equip- 
ment, 12 radio controlled trucks; going 
business. Price: $200,000; terms. PAUL HL 
CHAPMAN, Broker, 1182 W. Peachtree, 
Atlanta, Ga. 


MISCELLANEOUS 


WHEN WAS YOUR LAST RAISE? Do 
you know what you're capable of earning? 
Find out now! Know how to evaluate 
your capabilities; how to determine your 
monthly salary. Pamphlet provides in- 
structions/graphs. Send only $2. with 
stamped, self-addressed 9x4 envelope to 
SALARY RATING SERVICE, Dept. AB, 
Box 9218, San Diego 9, Calif. 


Use the Communications Cen- 
ter, page 51, to receive more in- 
formation about any product 
advertised, any new literature 
or new product described. Circle 
the number on the postage-free 
card that refers to the item of 
your interest, add your name 
and address and mail. 

To comment or make sug- 
gestions about any article im 
this issue, use the Editorial 
comment card. 
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